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New improved antibiotics are continually in d mand» particularly for the treatment of hunnan diseas s. In- 
creased potency, xpanded spectrum of bacterial inhibition, increas d in vivo efficacy, and improved phar- 
maceutical properties are some of th goals for improved antibiotics. 

Inth search for n w antibiotics, structural modification of known antibiotics is attempt dwhen v rpos- 

5 sible. The glycopeptide antibiotics have such complex structures that even small changes are difficult Fur- 
thenmore, it is difficult to predict the effect these changes will make in the antimicrobial and physiological prop- 
erties. Processes for modifying known antibk>tics and the new active derivatives nrtade by such processes* 
therefore, continue to be of great importance. 

Prevknjsly, N-alkyI and N-acyl derivatives of the glycopeptides vancomycin, A51568A. A51568B, M43A 

10 and M43D have been prepared (U.S. Patent Nos. 4,639,433, 4,643,987, and 4,698,327). Several of these com- 
pounds exhibited microbiological activity, including activity against vancomycin-resistant isolates. Nicas etal., 
Antimicrobial Agents and Chemotherapy , 33(9): 1477-1 481 (1989). In addition, European Patent Applicatton 
Publication No. 0435503, published July 3. 1993, describes certain N-alkyI and N-acyl derivatives of the 
A82846 glycopeptides, factors A, B, and C. 

15 The formula I compou nds of this invention are new members of the glycopeptide grou p of antibiotics. These 
new compounds are derivatives of known glycopeptide antibiotics that include vancomycin (U.S. Patent 
3,067,099); A82846A. A82846B, and A82846C (U.S. Patent 5,312,738, European Patent Publication 256,071 
Al); PA-42867 factors A. C. and D (U.S. Patent 4,946.941 and European Patent Publication 231,111 A2); 
A83850 (U.S. Patent No. 5,187.082); avoparcin (U.S. Patent 3,338.786 and U.S. Patent 4.322.343); actinoidin. 

20 also known as K288 (J. Antibiotics Series A 14:141 (1961); helevecardin (Chem. Abstracts 110:17188 (1989) 
and Japanese Patent Applicatton 86/157,397); galacardin (Chem. Abstracts 110:17188 (1989) and Japanese 
Patent Application 89/221,320); and M47767 (European Patent Publication 339,982). The references listed 
above which describe these glycopeptides are incorporated herein by reference. 

Enterococd are important human pathogens. Infections caused by enterococci are generally difficult to 

25 treat. Glycopeptides, ^uch as vancomycin and teicoplanin, have become Important therapies in the treatment 
of infections due to enterococci. However, strains of Enterococcus faecium and E. faecalis have recently been 
isolated that are resistant to vancomycin and teicoplanin. Ledercq et al ., "Plasmid Mediated Resistance to 
Vancomycin and Teicoplanin in Enterococcus Faecium, " The New England Journal of Medicine . 319(3):157- 
161 (1988), and Uttley et al. , "Vancomycin-Resistant Enterococci," Lancet , 1:57-58 (1988). The isolates were 

30 also found to be resistant to other antibiotics. A recent survey found 7.9% of Enterococci in United States hos- 
pitals are now vancomycin resistant. "Nosocomial Enterococci Resistant to Vancomycin" Morit>iditv and Mor- 
tality Weekly Report 42 (30):597-598 (1 993). In addition to their broad activity against gram-positive organisnra, 
many of the glycopeptkJe compounds of this invention also exhibit improved antimk^robial activity against 
vancomycin-resistant isolates. 

35 The present inventk>n provides compounds of the fbmriuta I: 




or salt thereof, wherein: 
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X and Y ar each independently hydrogen or chloro; 

R is hydrogen, 4-ep^vancosaminyl. actlnosaminyl, or ristosaminyl: 

is hydrog n, or mannos ; 
R2 is .NH2. -NHCH3. or-N(CH3)2; 

R3 is -CH2CH(CH3)2, D>-OH, /n-CI]phenyl, p-rhamnose-phenyl, or |p-r hamnose-galadosejphenyl. Jp-ga- 
lactose-galactose]phenyl, |p-CH30-rhanr)nose]phenyi; 

R* is -CH2(CO)NH2. benzyl, |p-OH]phenyl, or Ip-OH, m-ajphenyl; 
R^ is hydrogen, or mannose; 

R« is 4-ep/-vancosaminyl. L-acosaminyl. L-ristosaminyl, or L-actmosamlnyl; 

R7 is {C2-Ci6)alkenyl, (C2-Ci2)alkynyl. (CrCi2 allcyl)-Re. (Ci-C,2 alkyl)-halo, (Cj-Ce alkenyl>-Re. (Ca-Ce 
alkynyl)-R8, (Ci-C,2 alkyl)-0-Re, and is attached to the amino group of R«; 
R^ is selected from the group consisting of: 

a) multicyclic aryl unsubstituted or substituted with one or nruMre substituents independently selected from 
the group consisting of: 

(I) hydroxy, 
(it) halo, 
(ill) nitro, 

(IV) (C,-C6)alkyl. 

(V) (Ci-C6)alkenyl, 

(vi) (Ci-Ce)alkynyl. 

(vii) (Ci-C6)alkoxy, 

(viii) halo-(CrCe)alkyl, 
(fx) halo-(Ci-Ce)alkoxy, 

(x) carbo-(Ci-C6)alkoxy, 

(xi) carbobenzyloxy. ^ 

(xii) carbobenzyloxy substituted with (CrC6)alkyl, (C,-Ce)alkoxy, halo, or nitro. 

(xlii) a group of the formula -S(0)„-R9. wherein n' is 0-2 and R9 is (C,-C6)alkyl. phenyl, or phenyl sub- 
stituted with (Ci-C6)alkyl. (Ci-C6)alkoxy. halo, or nitro, and 

(xiv) a group of the formula -C(0)N(R^o^ wherein each R10 substituent is independently hydrogen, (C,- 
C6)-aIky!. (CrC6)-aIkoxy, phenyl, or phenyl substituted with (Ci-Ce)-alkyi. (Ci-C6)-alkoxy. halo, or nitro; 

b) heteroaryl unsubstituted or substituted with one or more substituents independently selected from the 
group consisting of: 

(i) halo, 

(ii) (CrC6)alkyl. 
(Hi) (Ci-Ce)alkoxy. 

(iv) halo-(Ci.C6)alkyl, 

(v) halo-(Ci-C6)alkoxy, 

(vi) phenyl, 

(vii) thiophenyl, 

(viii) phenyl substituted with halo, (Ci-C6)alkyl, (Ci-Ce)alkenyl, (CrCe)alkynyl. (Ci-Ce)alkoxy, or nitro, 

(ix) carbo-(C,-Ce)alkoxy, 

(x) carbobenzyloxy, 

(xi) carbobenzyloxy substituted with (Ci-C6)alkyl, (CrCg) alkoxy. halo, or nitro. 

(xii) a group of the formula -S(0)„'-R» as defined above, 

(xiii) a group of the formula -C(O)N(Ri0)2 as defined above, and 

(xiv) thienyl; 

c) a group of the formula: 




wherein is -OC(A2)2-C(A2)2-0-. -0-C(A2)2-0-..C(A2)2-0-, or -C(A2)2-C(A2)^C(A2)2-C(A2)2-, and 
each A2 substituent is independently selected from hydrogen. (CrC6)-alkyl. (C,-C6)alkoxy, and (C4-Cio)cy- 
cioalkyl; 

d) a group of the formula: 
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wherein p is from 1 to 5; and 

Is independentiy selected from the group consisting of: 

(i) hydrogen, 

(ii) nitro, 
(lii) hydroxy, 

(iv) halo, 

(v) (CrC8)alkyl, 
(vl) (Ci-C8)a!koxy. 

(vii) (Cg-Ci2)alkyl. 

(viii) (C2-C9)alkynyi, 
(Ix) (C9-Ci2)alkoxy. 

(x) (Ci-C3)dlkoxy substituted with (Ci-C3)alkoxy, hydroxy, halo(Ci-C3)alkoxy. or (CrC4)alkylthio, 
(xl) (C2-C5)alkenyloxy, 

(xii) (Ci-Cn3)alkynyloxy 

(xiii) halo-(Ci-C6)alkyl, 

(xiv) halo-(Ci-Ce)alkoxy. 
(XV) (CrC6)alkylthk), 
(xvi) {C2-Cio)alkanoyloxy, 
(xvli) carboxy-(C2-C4)alkenyi. 

(xvlil) (Ci-C3)alkylsulfonyIoxy, , 

(xix) carl>oxy-(Ci-C3)alkyl, 

(xx) N-[di(Ci-C3)-alkyl]amlno-(Ci-C3)alkoxy, 

(xxi) cyano-(Ci-C6)alkoxy. and 

(xxii) diphenyi-(CrC6)alkyl. 

with the proviso that when R^^ is (CrC8)aIkyl. (CrC8)alkoxy. or halo, p must be greater or equal to 2, or 
when R7 is (Ct-Ca alkyl)-R8 then R^' is not hydrogen, (Ci-C8)alkyl. (C-Cajalkoxy, or halo; 
e) a group of the fomrHjIa: 



wherein q is 0 to 4; 

R12 js independently selected from the group consisting of: 

(i) halo, 

(ii) nitro, 

(iii) (CrC6)alkyl, 

(iv) (Ci-C6)alkoxy, 
(V) halo-(Ci-C6)alkyl, 

(vi) halo-(CrC6)alkoxy, and 

(vii) hydroxy, and 
(vii) (Ci-C6)thioalkyl; 

r is 1 to 5; provided that the sum of q and r is no greater than 5; 
Z is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (Ci-C6)alkyl unsubstituted or substituted with hydroxy, (CrC6)a'kyl. or (Ci-C6)alkoxy, 
(lii) divalent (C2-C6)alkenyl, 

(iv) divalent (C2-C6)alkynyl, or 

(v) a group of the fonmula -(C(Ri^)2)s-R^*- or -R^^-(C(Ri^)2)s-. wherein s Is 0-6; wherein each R^^ sub- 
stituent is independently selected from hydrogen, (CrC6)-aIkyl, or (C4-C10) cydoalkyi; and R^s is se- 
lected from -0-, -S-, -SO-, -SO2-, -SO2-O-, -C(0)-, -0C(0)-. -C(0)0-, -NH-. -N(Ci-Ce alkyi)-, and 
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-C(0)NH-. -NHC(O)-. N=N; 

is independently selected from the group consisting of: 

(i) (C4-Cio)heterocyclyl, 

(ii) h teroaryl, 

5 (ill) (C4-Cto)cycloalky1 unsubstituted or substituted with (CrC6)a!kyl, or 

(iv) phenyl unsubstituted or substituted with 1 to 5 substituents independently selected f ronn: halo, hy- 
droxy, nitro. (Ct-Cio) alkyl. (Ci-Cio)alkoxy, haIo-(CrC3)alkoxy, halo-(Ci-C3)alkyl. (Ci-C3)a!koxyphenyl, 
phenyl, phenyl-(Ci-C3)alkyl, (Ci-Ce)alkoxyphenyl, phenyl-(CrC3)alkynyl. and (C,-C6)alkylphenyl; 
f) (C4-Cio)cycloalkyl unsubstituted or substituted with one or more substituents independently selected 

10 from the group consisting of: 

(i) (C,-C6)alkyl, 

(ii) (Ci-C6)alkoxy, 

(iii) (Ci-C6)alkenyU 

(iv) (Ci-C6)alkynyl. 

15 (v) (C4-Cio)cycloatkyl» 

(vi) phenyl, 

(vii) phenylthio, 

(viil) phenyl substituted by nitro, halo. (Ci-C6)alkanoyloxy. or carbocydoalkoxy. and 
(Ix) a group represented by the formula -Z-R^^ wherein Z and R^^ are as defined above; and 
20 g) a group of the formula: 

wherein 

and are each Independently selected from 
(i) a bond. 
30 (ii) -0-. 

(iii ) -S(0)t-, wherein t is 0 to 2. 

(iv) -C(Ri7)2-, wherein each R^^ substituent is independently selected from hydrogen, (Ct-C6)alkyl, hy- 
droxy. (Ci-Ce)alkyl, (CrCe)alkoxy, or both R^^ substituents taken together are O, 

(v) -N(R^^, wherein each R^* substituent is Independently selected from hydrogen; (Ct-C6)atkyl; (Ci- 
35 Ce)alkenyt; (Ci-C6)alkynyl; (C4-Cio)cycloalkyl; phenyl; phenyl substituted by nitro. halo, (Ct-C6)alka- 

noyloxy; or both R^^ substituents taken together are (C4-Cio)cycloalkyl; 
R16 is R12 or R13 as defined above; and 
u is 0-4. 

Another aspect of the inventbn relates to compositlorts for the treatment of susceptible bacterial infections 
40 comprising a compound of formula [ in combination with an acceptable pharmaceutics! carrier. Methods for 
the treatment of susceptible bacterial infections with compositions of formula I are also a part of this invention. 

The alkyl sut>stltuents recited herein denote substituted or unsut>stituted, straight or branched chain hy- 
drocarbons of the length specified. The term "alkenyl" refers to a substituted or unsubstituted, straight or 
branched alkenyl chain of the length specified. The tenm "alkynyl" refers to a substituted or unsubstituted, 
45 straight or branched alkynyl chain of the length specified. 

The alkoxy substituents recited herein represent an alkyl group attached through an oxygen bridge. The 
term "alkenoxy" represents a alkenyl chain of the specified length attached to an oxygen atom. 

The term 'multlcyclk: aryl" means a stable, saturated or unsaturated, substituted or unsubstituted. 9 to 10 
membered organk: fused bicydic ring; a stable, saturated or unsaturated, substituted or unsubstituted 12 to 
50 14 membered organic fused tricydic ring; or a stable, saturated or unsaturated, substituted or unsubstituted 
14 to 1 6 membered organic fused tetracydic ring. The bicydic ring may have 0 to 4 substituents. the tricyclic 
ring may have 0 to 6 substituents. and the tetracydic ring may have 0 to 8 substituents. Typical nrKilti-cyclic 
aryls indude f luorenyl. napthyl. anthranyl. phenanthranyl. biphenytene and pyrenyl. 

The term "heteroaryi" represents a stable, saturated or unsaturated, substituted or unsubstituted. 4 to 7 
55 membered organic monocyclic ring having a hetero atom selected from S. O. and N; a stable, saturated or un- 
saturated, substituted or unsubstituted. 9 to 10 membered organic fused bicydic ring having 1 to 2 hetero 
atoms selected from S, O. and N; or a stable, saturated or unsaturated, substituted or unsubstituted. 12 to 14 
membered organic fused tricydic ring having a hetero atom selected from S. O, and N. The nitrogen and sulfur 
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atoms of thes rings are optionally oxidized, and the nitrogen hetero atoms are optionally quarternized. The 
monocyclic ring may hav OtoSsubstitu nts. Th bicydic ring may hav 0 to 7 substituents, and the tricyclic 
ring may have 0 to 9 substituents. Typical heteroaryls includ quinolyl, piperidyl, thienyl, piperonyl, oxaf luor- 
enyl, pyridyl and b nzothienyl and the lik . 

5 The term '*(C4-Cio)cycloalkyr embraces substituents having from four to ten carbon atoms, such as cy- 

clobutyl. cyclopentyf, cyclohexyl, and cycloheptyt which nriay be unsubstituted or substituted with substituents 
such as alkyi and phenyl. This term also embraces to Cio cydoaikenyt groups such as cydopentenyl and 
cydohexenyl. The term "(04-01 o)cydoalkyl" also embraces brcydic and tricydte cycloalkyls such as bbydo- 
pentyt. bicytohexyl. bicycloheptyl. and adanfiantyt, 

10 The term 'atkanoyloxy* represents an alkanoyl group attached through an oxygen bridge. These substitu- 
ents may t>e substituted or unsubstituted, straight, or branched chains of the specified length. 

The tenm "cyano-(Ci-Oe)alkoxy* represents a substituted or unsubstituted, straight or branched atkoxy 
chain having from one to six carbon atoms with a cyano nrK>iety attached to It 

The term "dh^alent {Or06)alkyr represents an unsubstituted or substituted, straight or branched divalent 

15 alkyI chain having from one to six carbon atoms. Typical divalent (Oi-C6)a!kyl groups indude methylene, ethy- 
lene, propylene, isopropylene, butytene, isobutylene, sec-butylene, t-butylene, pentylene, neo-pentylene, and 
hexylene. Such divalent (CrOe)alkyl groups may be substituted with substituents such as alkyI, alkoxy, and 
hydroxy. 

The term "dh^ient (C2-Ce)aikenyr represents a straight or branched divalent alkenyl chain having from 
20 two to six carbon atoms. Typical divalent (C2-Ce)alkenyl Indude ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 2- 
butenyl and the like. 

The tenn "divalent (CrC6)alkynyl' represents a straight or branched divalent alkynyl chain having from 
two to six carbon atoms. Typical divalent (C2-06)alkynyl indude ethynylene, 1-propynytene, 2-propynylene, 1- 
butynylene, 2-butynylene and the like. 
25 The temn "halo* represents chloro, f luoro, bromo or iodo. , 

The tenm "halo-{Ci-Ce)alkyl" represents a straight or branched alkyl chain having from one to six cartx)n 
atoms with from 0 to 3 halogen atoms attached to each carbon. Typical halo-(Oi-Oe)alkyl groups indude chlor- 
omethyl, 2-bronK>ethyl, 1-chloroisopropyt, 3-fluoropropyl, 2,3-dibromobutyi, 3-chloroisobutyl, iodo-t-butyl, tri- 
f luoromethyl, and the like. 

30 The tenm "halo-(Ci-C6)alkoxy" represents a straight or branched alkoxy chain having from one to six carbon 

atoms with from 0 to 3 halogen atoms attached to each carbon. Typical halo-(Ci-C6)alkoxy groups indude chlor- 
omethoxy, 2-bromoethoxy, 1-chioroisopropoxy, 3-fluoropropoxy, 2,3-dibromobutoxy, 3-chloroisobutoxy, iodo- 
f-butoxy, trifluoromethoxy, and the like. 

The term "heterocydyl" embraces saturated groups having three to ten ring members and which hetero- 

35 cydic ring contains a hetero atom selected from oxygen, sulfur and nitrogen, examples of which are piperazinyi, 
morpholino, piperdyl, methylpiperdyl, azetidinyl, and aziridinyl. 

The inventfon indudes salts of the compounds defined by formula I. Although generally neutral, a com- 
pound of this inventton can possess a sufficiently ackJic, a sufficiently basic, or both functk>nal groups, and 
accordingly react with any of a number of Inorganic bases, and inorganic and organk: acids, to form a phar- 

40 maceuticatly acceptable salt. 

The term "pharmaceutically acceptable salt" as used herein, refers to salts of the compounds of the above 
formula I which are substantially non-toxic to livirrg organisms. Typical pharmaceutically acceptable salts in- 
clude those salts prepared by reaction of the compounds of the present inventk>n with a pharmaceutically ac- 
ceptable mineral or organic acid or an inorganic base. Such salts are known as acid additk>n and base addition 

45 salts. 

Acids commonly employed to form acid addition salts are inorganic acids such as hydrochloric acid, hy- 
drobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and the like, and organic acids such as p-tol- 
uenesulfonic acid, methanesulfonk: acid, oxalic ackJ, />-bromophenylsulfonic acid, carbonic acid, succinic acid, 
citric acid, benzoic acid, acetic acki, and the like. Examples of such pharmaceutically acceptable salts are the 

50 sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, nrx)nohydrogenphosphate. dihydrogenphosphate, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, caprylate, acryl- 
ate, formate, isobutyrate, caproate, heptanoate, propiolate, oxalate, malonate, succinate, suberate, sebacate, 
fumarate, maleate, butyne-1,4-dioate, hexyne-1,6-dioate, benzoate, chlorobenzoate, methylbenzoate, dinitro- 
benzoate, hydroxybenzoate, methoxybenzoate, phthalate, sulfonate, xylenesulfonate, phenylacetate, phenyl- 

55 propionate, phenylbutyrate, citrate, lactate, g-hydroxybutyrate, glycollate, tartrate, methanesuffonate, pro- 
panesutfonate, naphthalene-1-sulfonate, napththalene-2-sulfonate, mandelate and the like. Preferred phar- 
maceutically acceptable acid addition salts are those formed with mineral acids such as hydrochloric acid and 
hydrobromic acid, and those formed with organic acids such as maleic acid, acetic acid, and methanesulfonic 

6 
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acid. 

Base addition salts inctud those d rived from inorganic bases, such as ammonium or alkali or alkalin 
earth metal hydroxides, carbonates, bicarbonates. and th lik . Such t>ases useful in preparing the salts of 
this invention thus include sodium hydroxide, potassium hydroxide, ammonium hydroxkJe, potassium carbon- 
ate, sodium carbonate, sodium bicarbonate, potassium bicarbonate, calcium hydroxide, calcium cark>onate, 
and the like. The potassium and sodium salt forms are particularly preferred. 

It should be recognized that the parttoular counterion fonming a part of any salt of this invention Is not of 
a critical nature, so long as the salt as a whole is pharmacologically acceptable and as long as the counterion 
does not contribute undesired qualities to the salt as a whole. 

The compounds of the present invention are prepared from compounds of the formula: 




Formula II 



The compounds of formula II are defined In Table 1. 
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TABLB 1 



antibiotic 


R 


r1 


r2 




R* 


r5 


R« 


X 


Y 


vancoroycin 


H 


van 


H 


NHCH3 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


CI 


CI 


A82846A 


4-epi 


4-epi 


H 


NHCH3 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


H 


CI 


AS2846B 


4-epi 


4-epi 


H 


NHCH3 


CH2CH(CH3)2 


CH2(CO}NH2 


H 


CI 


CI 


A82B46C 


4-epi 


4-epi 


H 


NHCH3 


CH2CH<CH3)2 


CH2(CO)NH2 


H 


H 


H 


PA-42867-A 


4-epi 


4-epi 


H 


NHCH3 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


CI 


H 


PA-42867-C 


4-epi 


4-epi 


H 


NHCH3 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


H 


H 


PA-42867-D 


4-epi 


4-epi 


H 


N(CH3)2 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


CI 


H 


A838S0A 


H 


keto 


H 


N(CH3)2 


CH2CH(CH3)2 


CH2(CO)NH2 


H 


CI 


CI 


A83850B 


H 


keto 


H 


NHCH3 


CH2CH(CH3)2 


CH2<C0)NH2 


H 


CI 


CI 


actinoidin 


act in 


acos 


H 


NH2 


p-OH.m-Cl- 
phenyl 


benzyl 


man 


CI 


H 


avoparcin 


risto 


risto 


man 


N(CH3)2 


p-rha* 
phenyl 


p-OH- 
phenyl 


H 


H 


H 


galacardin 


risto 


risto 


roan 


NHCH3 


p-gal-gal- 
phenyl 


p-OH- 
phenyl 


H 


CI 


H 


heleve- 
cardin 


risto 


risto 


H 
or 
roan 


NHCH3 


p-CH^O-rha- 
phenyl 


p-OH,m-Cl- 
phenyl 


H 


CI 


H 


M47767 


act in 


acos 


H 


NHCH3 


p-OH,m-Cl- 
phenyl 


benzyl 


man 


CI 


H 



^Abbreviations for the formula II compounds are: act in = actinosaminyl ; 
acos = acoseoninyl; 4-epi = 4-epi-vancosaininyl ; gal = galactosyl; keto = 4- 
keto-vancosaxninyl ; man = mannose; rha = rhamnosyl; rha-gal = rhaxonosyl- 
galactosyl; risto = ristosaminyl; van = vancosaminyl . 



In a preferred embodiment of the invention, the forrrHjIa I compounds are prepared from tlie A82846 an- 
tibiotics (A82846A, AB2846B, and A82846C) and PA-42867-A. In a more preferred embodiment, the com- 
pounds of the present inventfon are prepared from A82846B ("A82846B derivatives"). A82846B is represented 
by formula I compounds wherein R is 4-ep/-vancosaminyl, is hydrogen, R^ is NHCH3. R^ is CH2CH(CH3)2. 
R^ is CH2(CO)NH2. R^ is hydrogen, R^ is 4-epA-vancosaminyl and X and Y are CI. A82846B derivatives of the 
present invention having substituents at position R^ of formula I are list herein in the manner "R7-A82846B". 
For example, the compound "phenylbenzyl-A82846B" has a phenylbenzyl substituent at position R^ In formula 
I. 

Preferred fbnfnula I compounds include those A82846B derivatives wherein R^ is -(Ci-Ci2-alkyl)-R» with 
-CHa-R^ being more preferred, and R^ is an unsubstituted multicyclic aryl. Of this group, naphthylmethyl- 
A82846B. acenapthlenyl-methyl-A82846B, and fluorenylmethyl-A82846B are more preferred. 

Preferred fonmula I compounds also include those A82846B derivatives wherein R^ is -(Ci-Ci2-alkyl)-R^. 
with -CH3-R8 being more preferred, and R® is an unsubstituted heteroaryl or a heteroaryl substituted by halo- 
phenyl. Of this group. [1-oxa]fluorenylmethyl-A82846B. chIorophenylbenzoxazolemethyt-A82846B, and phe- 
nylthienylmethyl-A82846B are more preferred. 
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Further preferred compounds of formula I include those A82846B derivatives wher in is -(C^-Ci2-alkyl)~ 
R^ with -CH3- b ing more prefenred, and R^ Is a group of the formula: 



wherein p Is 1 and R^^ is selected from (CrC5)alkenyloxy, halo-(Ci-Ce)aikoxy, (C2-Cio)alkanoyloxy» (CrC3)al- 
10 koxy sut)stituted with (Ct-C4)alkylthb» and dipheny1-(CrC6)alkyt. Of this group, trifluromethoxybenzyl- 
A82846B. dlphenylmethyll)enzyl-A82846B. thiopropylethoxybenzyl-A82846B» acetoxybenzyl-A82846B, non- 
anoyloxybenzyl-A82846B, and tetraf luoroethoxybenzyl-A82846B are more preferred. 

Still further preferred compounds of formula I include those A82848B derivatives wherein R^ is 
alkyl)-R^ with -CHrR® being more preferred, and R^ is a group of the formula: 



wherein q is 1 to 5; r is 1 ; Z is selected from a single bond, divalent (CrC6)alkyt, divalent (Cr C6)alkenyl, and 
-Ri5.(C(Ri^)2)8-. wherein R^^ jg selected from -0-, -SO2-. and -0C(0)-, each R^* substituent is hydrogen, 
and s is 0 or 1 ; and R^^ Is selected from: (C4-Cio)cyctoalkyl; phenyl; and phenyl substituted by nitro, halo. (C^- 

25 Cio)alkyl. (Ci-Cio)a!koxy, or haIo(Ci-C3)alkyl. Of this group. chlorophenylbenzyl-A82846B, phenylbenzyl- 
A82846B, benzylbenzyl-A82846B. methyl phenyl benzyl- A82846B, pentylphenylbenzyl-A82846B, methoxy- 
phenylbenzyl-A82846B, pentoxyphenylbenzyl-A82846B. nitrophenoxybenzyl-A82846B, fiuorophenylbenzyl- 
A82846B. phenytethynytbenzyl-A82846B, phenoxybenzyl-A82848B, benzytoxybenzyl-A82846B, nitrophenyl- 
benzyl-A82846B. chlorophenoxybenzyl-A82846B, chlorobenzyloxybenzyl-A82846B. but yiphenoxy benzyl- 

30 A82846B, trifluoromethylphenoxybenzyl-A82848B, dichlorophenoxybenzyl-A82846B, nitrobenzyloxybenzyl- 
A82846B, benzoytoxybenzyl-A82846B, cyclohexyloxybenzyl-A82846B, cydohexanoyloxybenzyl-A82846B, 
thiophenylbenzyl-A82846B. chlorophenylsuifonyl benzyl- A82846B, and cyclohexylbenzyi-A82846B, cyclohex- 
ylethoxybenzyt-A82846B chlorophenoxynitro-benzyl-A82846B benzylmethoxybenzyl-A82846B. chlorophe- 
noxynitro-benzyl-A82846B, and phenoxymethoxybenzyi-A82846B, benzoyloxy-^lmethoxybenzyl-A82846B, 

35 cyclohexanoytoxydimethylbenzyl-A82848B, trifluoromethylpheny1benzyl-A82848B, butytphenylthiobenzyl- 
A82846B, and bromophenylbenzyt-A82846B more preferred. 

Still further preferred compounds of formula I include A82846B derivatives wherein R^ is -(Ci-Ci2-alkyl)- 
R^ with -CH3- R^ being more preferred, and R^ is (C4-Cio)cycloalkyl substituted with (C4-Cio)cycioalkyl. Of this 
group of compounds, more preferred is cyclohexyl-cyclohexylmethyi-A82846B and butylcydohexylmethyl- 

40 A82846B. 

Fomnula I compounds that are prepared from A83850A or A83850B can be prepared from the reduced 
forms of these compounds. The reduced forms of compounds A83850Aor A83850B are produced according 
to the method described in U.S. Pat No. 5.187.082, which is incorporated herein by reference. 

The compounds of this Invention are prepared by reacting a formula II compound with an aldehyde to form 
45 an intermediate Schiffs base, which ts subsequently reduced with a metal borohydride to give the desired N- 
alkyi amine. 

In thef irst method of making the compounds of this invention, hereinafter Method A(described in Examples 
1 and 2), the reaction for the formation of the Schiffs base Is carried out under an inert atmosphere, such as 
nitrogen or argon, in a polar solvent, such as dimethylformamide (DMF) or methanol (MeOH), or a mixture of 

50 polar solvents, such as a mixture of dimethylformamide and methanol, at a temperature of about 25^C to about 
100°C. The reaction is preferably carried out at a temperature from about SO^'C to about 70°C for 30 minutes 
to 2 hours in a mixture of dimethylformamide and n^thanol. or in methanol. The intermediate Schiffs base is 
then reduced, preferably without isolation, to produce the corresponding N-alkyI derivative(s). The reduction 
of the Schiffs base can be effected using a chemical reducing agent such as a metal borohydride. for example. 

55 sodium borohydride or sodium cyanoborohydride. The reduction reaction can be carried out in a polar organic 
solvent, such as dimethylformamide. methanol, or a mixture of polar solvents, such as a mixture of dimethyl- 
formamide and methanol. The reduction reaction can be carried out at a temperature of about 25X to about 
lOO^'C for 1 to 5 hours. The reduction reaction is preferably carried out using an excess of sodium cyanobor- 
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ohydrid in a mixtur of dimethylformamld and methanol or In m thand at about 60'*C to about 70°C for 1 to 
2 hours. M thod A is preferable for b nzylic aldehydes. 

In a second method of making compounds of this invention, hereinafter Method B (described in Example 
3), th formation of th Schif f bas is carried out under an inert atmospher , such as nitrogen or argon, in 

5 the presence of the redudng agent, sodium cyanoborohydride. In a polar solvent, such as dimethytformamlde, 
methanol, or a mixture of polar solvents, such as a mixture of dimethylformamlde and methanol, at a temper- 
ature of about 25**C to about 100**C for 1 to 5 hours. The reaction is preferably carried out at a temperature 
from about 60X to about 70^0 for 1 to 2 hours in a mixture of dimethylformamlde and methanol. Method B is 
preferable for nonbenzylic aldehydes. 

10 In a third method of making compounds of this Invention, hereinafter Method C (described In Example 4). 
the formation of the Schiffs base Is carried out a) under an Inert atmosphere, such as nitrogen or argon, b) 
in the presence of the reducing agent, such as a metal borohydride, with sodium cyanoborohydride being most 
preferred, or a homogenous or heterogeneous catalytic hydrogenation agent(s), such as Crabtree's catalyst, 
Wilkinson's catalyst, palladium on carbon, platinum on carbon, or rhodium on carbon, c) in a polar solvent, such 

IS as dimethylformamlde, methanol, or a mixture of polar sokents, such as a mixture of dimethylfomnarnkJe and 
methanol, and d) at a temperature of about 25^C to about 100®C. The reaction is preferably carried out at a 
temperature from about 60°C to about 70°C In methanol. The reaction Is allowed to continue for about 20 to 
about 28 hours, at which time the reaction mixture is adjusted to about pH 7.5 to about pH 10, with a pH of 
about 9.0 being preferred. The pH adjustment halts the reaction. Because the product is marginally soluble in 

20 polar solvents, the solvent of the reaction can be exchanged to an alcohol such as ethanol, butanol. or Isopro- 
panol, with isopropand being preferred, to allow for precipitation of the product. Method C is a preferred method 
of this invention in view of the Increased product yield provided by this method. Another advantage of this re- 
actbn scheme is the increased ratio of preferred product (products substituted at the amino group of the sugar 
denoted as in Formula II compounds) to other products (products that are substituted at the amino groups 

25 of substitutents denoted as R and/or R^ of the Formula II compounds). By allowing the reaction to proceed for 
an extended period of time, such as 20 to 28 hours, products that are monosubstituted at positions denoted 
as R and R^ In the Formula II compounds are converted to disubstituted forms, making the preferred mono- 
substituted derivative easier to isolate. 

The products of the reaction, obtained from either Method A, B, or C can be purified by preparative reverse- 

30 phase HPLC utilizing Waters C18 Nova-Pak columns with ultraviolet light (UV; 235 nm or 280 nm) detection. 
A 30 minute gradient solvent system consisting of 95% aqueous buffer/5% CH3CN at tlme=0 minutes to 20% 
aqueous buffer/80% CH3CN at time=30 minutes is typically used, where the aqueous buffer is either TEAR 
(0.5% aqueous triethylamine adjusted to pH=3 with phosphoric acid) or TFA (0.1% trifluoroacetic acid overall 
concentratk>n). 

35 HPLC analysis of the reaction mixtures and final purified products can be accomplished utilizing a Waters 

C18 MIcroBonda-Pak column (typically 3.9 x 300 mm steel) or Waters Nova-pak C18 RCM column (8 x 100 
mm) with UV (235 nm or 280 nm) detection. A 30 minute gradient solvent system consisting of 95% aqueous 
buffer/5% CH3CN at time=0 minute to 20% aqueous buffer/80% CH3CN at time=30 minutes is typically used, 
where the aqueous buffer is either TEAR (0.5% aqueous triethylamine adjusted to pH=3 with phosphoric ackl) 

40 or TFA (0.1 % trifluoroacetic acid overall concentration). 

The ratio of the aldehyde to the fonmula II compound and the reaction conditions determines the products 
of the reaction. The monosubstituted derivatives are those derivatives where a hydrogen atom of the amino 
group at position R^ in formula II is replaced by one of the substituents listed above for formula I. When using 
Methods A or B, described above, the fonmation of monosubstituted derivatives substituted at the amino group 

45 of the amino sugar at positron W in the formula II compounds is favored by using a slight excess of aldehyde, 
a shorter reaction time, and a lower temperature. As noted above, Method C favors the formation of the mono- 
substituted derivative. The monosubstituted derivative is preferred. A large excess of the aldehyde favors the 
formation of disubstituted and trisubstituted derivatives of the fonmula II compounds. The disubstituted deriv- 
atives are the derivatives where a hydrogen atom at two of the locatk>ns selected from the amino group at 

50 position R^* and the amino group of the amino sugars designated as R or W In formula II. are replaced by the 
reduced aldehyde moiety. The trisubstituted derivatives are the derivatives where a hydrogen atom at three 
of the locations selected from the amino group at position R^' and the amino group of the amino sugars des- 
ignated as R or R^ in fonmula 11, are replaced by the reduced aldehyde moiety. 

Examples of compounds that have been prepared and are illustrative of the formula I compounds are listed 

55 in Tables 2A and 2B. Table 2A lists compounds prepared by reacting an aldehyde with the glycopeptlde 
A82846B. Table 2A lists the sidechain substitutions on the amino group of the 4-ep/-vancosaminyl sugar of 
the 4-ep/-vancosamlnyl-Oglycosyl disaccharide of the A82846B compound. All of the compounds listed are 
monosubstituted derivat'iv s. 
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Table 2B lists those compounds that were prepar d by reacting an aldehyde with a variety of glycop ptid 
antibiotics other than A82846B. Th compounds of Table 2B are monosubstituted at the amin group of the 
amino sugar designated as in formula II with th sidechain listed. All of th compounds listed are monosub- 
stituted d rivativ s. 
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TABLE 2A 



COMFOUND NO. 


SZDBCHMM 


I 


2'naphthylmethyl 


2 


4 -pheny Ibenzy 1 


3 


1 -napht hy Imechy 1 


4 


4 -phenoxy benzy 1 


5 


4 - ben zy 1 oxy ben zy 1 


6 


4 - 1 r i f lu or ome c hoxy benzy 1 


7 


4 -a 1 ly loxy Ibenzy 1 


8 


4 -nony 1 oxy benzy 1 


9 


2 -met hoxy - 1 - napht hy Imechy 1 


10 


4 - dodecy 1 oxy benzy 1 


11 


9 -phenant hrany Imet hy 1 


12 


4-decyloxybenzyl 


13 


9 -anthranylmethyl 


14 


4- [pheny lethynyl 1 4-phenylbenzyl 


15 


4 -methoxy- 1 -naphthy Imethy 1 


16 


1 - py r eny line t hy 1 


17 


9 - [lO-methyl] anthrany Imethy i 


18 


9-(10-chlorol anthr any Imet hy 1 


19 


2-benzthienylmethyl 


20 


4 - [ 4 'hydroxypheny 1 ] benzyl 


21 


4- [4-octylphenyl] benzyl 


22 


4 - ( 4 -penty Ipheny 1 ] benzy 1 


23 


4- [4-octyloxyphenyl) benzyl 


24 


3 - pyr idy Imethy 1 


25 


5 -nitro-l-naphthy Imethy 1 


26 


4 -pyr idy Imethy 1 


27 


4 -quinoly Imethy 1 


28 


3 -quinoly Imethy 1 


29 


4-stilbenzyl 


30 


2-quinolylmethyl 


31 


2 -py r idy Imethy 1 


32 


2 - f luoreny Imethy 1 


53 


4 -phenoxypnenethyl 
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TABLE 2A 







34 


4- [4-pencylcyclohexyl3ben2yl 


35 


^ ^V^AnTl/l An 1 


36 


« I V J7i|/(i6<iy X J Denzy i. 


37 


V ~ u £ X i. xuuc^onivi-iiy i.D«nzy x 


38 


uf aiiS'Ciniiciziiy x 


39 


^ ~ 1 1 -oxd J L xuoreny iaietiiy x 


40 


^ _ r A _ rS AT> ^ ^FN^ AV^t r 1 1 Vs^n^^^l 

* ~ I * ~pent oxypneny 1 j Dcnzy X 


41 


4- thioinethylbenzyl 


42 


* r J~ 1 4-iD©cnyx- J - 1 - c-Ducyipn©ny 1 j j propenyl 


43 


9- (l-methyl) -acrldinylmethyl 


44 


2 -hydroxy- l-naphthylmethyl 


45 


4 - ( 2 - pheny 1 - 6 -me t h oxy ] qu i noy Imet hy 1 


46 


4 -d ipheny Iroet hy Ibenzy 1 


47 


3 , 4 cyclohexenylmethyl 


48 


3,4-roethyl€nedioxylben2yl 


49 


3 -phenoxybenzy 1 


50 


4 -benzyl benzyl 


51 


3-benzyloxy-6-inethoxy benzyl 


52 


4 -benzyl oxy- 3 -met hoxybenzy 1 


53 


3 , 4 -di benzyl oxy benzyl 


54 


4- ( 4 -met hoxyphenyl J benzyl 


55 


4 - ( 3 -cyanopr opoxy ] benzy 1 


56 


3 , 4-ethylenedioxybenzyl 


57 


4 - C 4 - ni C r ophenoxy ) benzy 1 


58 


2 , 3 -methylenedi oxy benzyl 


59 


2 - ben zy 1 oxyph enet hy 1 


60 


2 - e t hoxy - 1 - naph t hy Imet hy 1 


61 


2 -benzyl fury Imet hy 1 


62 


3 -phenoxyphenethyl 


63 


4 -phenoxyphenethyl 


64 


4- ( 4-nitrophenyl ] benzyl 


65 


6-methoxy-2 -naphchylmechyl 


66 


3-methyl-5-thienylniechyl 
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S XDaCHAXN 


67 


5 - pheny 1 - 2 - t h i eny 1 met hy 1 


68 


4 -benzyl oxyphenethyl 


69 


3 -benzy 1 oxyphenec hy 1 


70 


4- [ 2 -nicrophenoxy] benzyl 


71 


5 - ( 4 -met hoxypheny 1 ) - 2 - 1 h i eny Imechy 1 


72 


4 -di f luormethoxybenzy 1 


73 


2,3,4,5, 6- pent ainechyl benzyl 


74 


5-aodo-2-thienylraethyl 


75 


4- (2- (2-chloroethoxy Jet hoxy) benzyl 


76 


3 , 4-'diinethylbenzyl 


77 


3 -acetoxy benzyl 


78 


4-nitrobenzyl 


79 


4 -phenylethynyl benzyl 


80 


4-(2-chloro-6-f luorobenzyloxylbenzyl 


81 


4 - ( 3 , 4 -dichlorophenoxy J benzyl 


82 


5 - [ 2, 3 - dihydrobenz fury 1 1 methyl 


83 


4 - ( 2 - (N, N'diethylainino ) ethoxy ] benzyl 


84 


2-bicyclo[2.1 .2]heptylmethyl 


85 


2 - hy dr oxy - 5 - pheny 1 benzy 1 


86 


3- (4-ch lor ophenoxy) benzyl 


87 


4 - {3-chlorophenoxy ) -3-nitrobenzyl 


88 


4-[2-chlorophenoxy3-3-nitrobenzyl 


89 


3 , 5-diinethylbenzyl 


90 


4 - [ 4-ethylphenyl] benzyl 


91 


3 -pheny 1 benzy 1 


92 


4- [3-fluorophenyl) benzyl 


93 


4 - [ 4 -ch 1 orobenzy 1 oxy ] benzyl 


94 


4 - [4-chlorophenoxy3 - 3-nitrobenzyl 


95 


4 - [ 4 -met hy 1 phenoxy ] benzyl 


96 


4-{4-t-butylphenoxy]benzyl 


97 


4 - {4-methylphenyl ] benzyl 


98 


4- [ 4 -mechoxyphenoxy) benzyl 


CO 


4 -acetoxy - 3 - me t hcxy benz y 1 
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TABLE 2A 







100 


4-[ (2 -phenyl) ethyl) benzyl 


101 


3 - ( 5-phenyl Ipyridinylinethyl 


102 


4- (2-nlcrophenyl] benzyl 


103 


2- [1-hydroxyl Cluorenylmethyl 


104 


4 -benzyl - 3 -mechoxybenzy 1 


105 


4- IcyclohexylmechoxyJ - 3 -echoxy benzyl 


106 


3- (3 ,3 ' -dichlorophenoxy) benzyl 


107 


4- l4-propylphenyl)benzyl 


108 


4-thiophenylbenzyl 


109 


4 - [ alpha - hydr oxybenzy 1 ] benzyl 


110 


2 , 2 -dini cro- 4 * thiophenebenzy 1 


111 


3- l3-trif luoromethylphenoxyl benzyl 


112 


4- [t-bucylethyny 11 benzyl 


113 


4 - phenoxy - 3 -roe t hoxy - ben zy 1 


114 


4 - l3-crlf luoromethylphenoxy] -3-nicrobenzyl 


115 


2 - pheny 1 1 hi obenzy 1 


116 


2 - [4-chlorophenyl) -6-benzoxazoleinethyl 


117 


4- I alpha -met hoxy benzyl] benzyl 


118 


4 - cy c lohexy 1 benzy 1 


119 


3- (3, 4-dichlorophGnoxy)benzyl 


120 


acenaphthlenylmechyl 


121 


4- [ 1 , 1 , 2 , 2-tetrafluoroethoxy J benzyl 


122 


4-benzoy loxy*3 , 3 * -dimet hoxy benzyl 


123 


3- (cyclohexylroethoxy) benzyl 


124 


4 - cy c 1 ohexy 1 oxy ben zy 1 


125 


3 - ( 2 -quinoylmethoxy J benzy 1 


126 


4- [alpha-ethoxybenzyl] benzyl 


127 


4- (cyclohexylethoxy) benzyl 


128 


4- [alpha-propoxybenzyl) benzyl 


129 


4- (4-inechyl-l -piperidino) benzy 1 


130 


2~thiophGne-l , 2-cyclohexenylmethy 1 


131 


4 - ( 4 -nicrobenzy loxy ] benzy 1 


132 


3 - [ 4 - c r i f luor omechy Iphsnox-y ] benzy 1 
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COMPODND NO. 


SIDBCHXXM 


133 


3-benzoyl-2 , 4-dichloroben2yl 


134 


4 - [ 2 - < 2 - thiopropy 1 ) ethoxy ] benzyl 


135 


4- [ 2-me thy 1-1 -piper id lno| benzyl 


136 


4 -hydroxybenzy 1 


137 


4 - ( 2 -pyr idy 1 ] benzy 1 


138 


4 -acetoxy benzyl 


139 


5 , 6-benzonorbornylinethyl 


140 


3-'pheny Icyclopentylmethyl 


141 


1 -adamanty ImeChyl 


142 


3- (cyclohexylinethoxy] -4-inethoxybenzyl 


143 


2- [ 2-glucosy 1 ] benzyl 


144 


4- F 4 -Dentoxvbiohenvl 1 benzvl 


145 


3 , 4 -d ihy droxy benzy 1 


146 


4- J 4-roethy Ipi per azi no) benzyl 


147 


4 -morpho 1 Inobenzy 1 


148 


4 - [ 4-chlorophienylsulf onyl ) benzyl 


149 


4-methylsulfonyloxy benzyl 


150 


4 - benzoy 1 oxy benzy 1 


151 


5- phenyl -3 -pyr idinylmethy 1 


152 


4- (N,N-bis (2*chloroethyi) amino] benzyl 


153 


3 -cyclohexy loxybenzyl 


154 


4- [2-t-butoxy ethoxy] benzyl 


155 


3,3 • -dichloro- 4 -hydroxy -benzyl 


156 


1,2,3,4, -tetrahydro-9-anthranylinethyl 


157 


4 - eye 1 ohexanoy 1 oxy benzy 1 


158 


4 -nonanoy loxybenzy 1 


159 


4- [phenylsulfinyl] benzyl 


160 


4 -anil inobenzy 1 


161 


eye tohexylmethy 1 


162 


3 -benzoy 1 oxybenzy 1 


163 


3 -nonanoy loxybenzyl 


164 


4 - ( eye 1 ohexy 1 ) eye 1 ohexy Iroet hy 1 


165 


3 -cycl ohexanoy loxybenzyl 
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COMPOUND HO. 


SXDECaAXH 


166 


4 - { cyclohexanoy loxy J - 3 , 3 * - (cllinechoxy ] benzyl 


167 


4 - ( nonajioy 1 oxy ] - 3 , 3 ' - [diincchoxy ] benzyl 


168 


1 , 2 , 3 « 4- tetrahydro-o-naphthylroethyl 


169 


2 -hydroxy benzyl 


170 


[2- (6. 6-dimethyl-bicyclo[3 . 1 , 1 ]hepc-2-enyl]inechyl 


171 


1 - eye 1 ohexeny 1 - 4 - i sopr opy Iroet hy 1 


172 


4 - ( 4-mechoxyphenyl I butyl 


173 


4-1(2,3,4,5, 6 -pentajnethyljphenylsulfonyloxy] benzyl 


174 


4- (l-pyrrolidinosulfonyl)benzyl 


175 


3 - [ 4 -mechoxypheny 1 ] propyl 


176 


8-phenyloctyl 


177 


4 - ( 2 , 3 -dihydr oxypropoxy ) benzyl 


17$ 


4- (N-methylanilino] benzyl 


179 


2- (2-napthyll ethyl 


189 


6-inechyi-2-naphthy Imethyl 


190 


cis-bicyclo [3 .3.0] octane -2 -methyl 


191 


2-tr idecynyl 


192 


4 -bu ty 1 - 2 - cy c 1 ohexy 1 met hy 1 


193 


4-[ (4-fluorobenzoyl) amino] benzyl 


194 


4 - [ ( 3 - f luorobenzoy 1 ) ami no ) benzy 1 


195 


8 -phenoxyocty 1 


196 


6 - pheny 1 hexy 1 


197 


1 0 - pheny 1 decy 1 


198 


8-bromooctyl 


199 


1 I- tr idecynyl 


200 


8- [ 4-methoxyphenoxy J octyl 


201 


8- [ 4-phenylphenoxy ] octyl 


202 


8- { 4-phenoxyphenoxy 1 octyl 


203 


3 - [3-trif luoroinethylphenoxyjbenzyl 


204 


10-undecenyl 


205 


4 - cy c 1 ohexy 1 bu t y 1 


206 


4 -pheny 1 - 2 - f 1 uor obenzy 1 


207 


~-hexadecynyl 
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COMPOUND NO. 


SXDBCHAZN 


208 


3 - (cyclopencyl ] propyl 


209 


4- (2 -methyl phenyl J benzyl 


210 


4 - { pheny lazo J benzy 1 


211 


4- (4-f lurophenyljbehzyl 


212 


3 -nitro-4-- ( 4-nitropheny 1 J benzyl 


213 


3-nitro-4-l2-nitrophenyl|benzyl 


214 


9-deceny 1 


215 


4- {3 , 4 -dimethoxyphenyl] benzyl 


216 


4 - ( 4 -tr i f luromethy Iphenyi ) benzyl 


217 


5-hexenyl 


218 


4- ( 2-thienyl ] benzyl 


219 


4- [6-phenylhexyloxy) benzyl 


220 


9, lO-dihydro-2-phenantrene methyl 


221 


4- (3, 4 -dimethylphenyl) benzyl 


222 


4 - [ 4 -methy Ipheny 1 ) -2 -itiethy Ibenzy 1 


223 


4- (3 -phenylpropyloxyJbenzyl 


224 


4 - [ 3 -methy Ipheny 1 ] benzyl 


225 


4 - [4-roethylphenyl] -3 -methyl benzyl 


226 


4- (4-pentenyloxy)ben2yl 


227 


4 - { 1 -hepty ny 1 J benzy 1 


228 


3 - 1 4-t -butyl-phenylthio) benzyl 


229 


4- { 4 -chloropheny 1 ) benzy 1 


230 


4- [ 4 -bronopheny 1 ) benzyl 


231 


4 - [ 4 -cyanopheny 1 ) benzy 1 


232 


4 - ( 1-nonynyl) benzyl 


233 


4 - (11-tridecynyloxylbenzyl 


234 


1 2 - pheny 1 dodecy 1 


235 


6 - pheny 1-5 -hexy ny 1 


23 6 


1 1 - pheny 1 - 1 0 - undecy ny 1 


237 


4- [ 2-methy Ipheny 1 1 -3 -methy Ibenzyl 


238 


3- {2 • -thienyl] -2-thienylmethyl 


239 


4- [benzyloxymethyl Icyclohexylmethyi 


240 


4- 1 4-chlorophenoxy i benzyl 
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TABLE 2A 



COMPOXmD NO. 


SZDBCHAZN 


241 


4 - ( benzy 1 1 eye lohexy Imec hy 1 


242 


4 -benzoyl benzyl 


243 


4 - [ phenoxymet hy 1 J ben zy 1 


244 


4- [4-chlorobenzyl] benzyl 



TABLE 2B 



COMPOUND 
NO. 


GLYCOPBPTIDB 
CORB 


SZDBCHAZN 


180 


vancomycin 


1-napthy Iroechyl 


181 


vancomycin 


4-phenylbenzyl 


182 


A82846A 


4 -pheny 1 benzy 1 


183 


A82846C 


4 -pheny 1 ben zy 1 


184 


A82846C 


4 -phenoxybenzy 1 


185 


PA-42867 A 


4 -pheny Ibenzy 1 


186 


reduced A838450A 


4-phenylbenzyl 


187 


alpha-avoparcin 


4 - pheny 1 benzy 1 


188 


bet a -a vopar c i n 


4 -phenyl benzy 1 



The formula [compounds have in vitro and in vivo activity against Gram-positive pathogenic bacteria. The 
minimal inhibitory concentrations (MIC) at which the formula I compounds inhibit certain bacteria are given in 
Table 3. The MIC*s were determined using a standard broth micro-dilution assay. 
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The fommjla I compounds have also shown in vivo antimicrobial activity against experimentally-induced 
45 infections in lal>oratory animals. When two doses of test compound were administered to mice experimentally 
Infected with the test organism, the activity observed was measured as an ED50 value (effective dose in mg/kg 
to protect 50% of the test animals: see W. Wick et al.. J. Bacteriol . 81 , 233-235 (1 961)). ED50 values observed 
for Illustrative compounds are given In Table 4. 
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TABLE 4 





In Vivo Activicy o£ Formula I Compounds ED50 


5 




(rog/kg/2) 






Compound 


Stapylococcus 


Streptococcus 


Streptococcus 




aureus 


pyogenes 


pneumoniae 




vancomycin 


1.2 


0.8 


1.1 


iO 


A82846A 


0.19 


0.084 


0.39 


Ad2846B 


0.25 


0.12 


0.18 




Ad2846C 


1.3 


1.5 


4.6 




1 


0.086 


0.052 


0.025 




2 


0.27 


0.014 


0.025 


IS 


4 


0.36 


0.012 


0.036 




5 . 


0.13 


0.039 


0.036 




5 


0.15 


0.013 


0.021 




3 


0.12 


>0.5 


0.273 




12 


0.13 


>0.5 


>0.5 


20 


14 


0.43 


0.37 


>0.5 




22 


0.049 


>0.5 


>.05 




25 


0.16 


0.087 


0 . 088 




29 


0.088 


0.1 


0 . 054 


25 


32 


0.055 


0.034 


0 .039 


36 


0.19 


0.28 ' 


0.31 




39 


0.1 


0.045 


<0.031 




41 


n.d. 


0.082 


0.087 




46 


n.d. 


0.378 


0.156 


30 


49 


0.053 


0.045 


<0. 031 


50 


0.1 


0.047 


0.057 




51 


0.16 


0.057 


0.036 




52 


0.052 


0.046 


0.074 




53 


0.077 


0.16 


0.071 


35 


57 


0.041 


0.054 


0 . 046 




64 


n.d. 


0.044 


<0. 031 




87 


n.d. 


0.054 


0.027 




90 


n.d. 


0.058 


0.049 






n.d. 


0.074 


0 .012 


40 


94 


n.d. 


0.16 


0 . 049 




97 


n.d. 


0.066 


0 .038 




100 


n.d. 


0.062 


0.046 




104 


n.d. 


0.12 


0.041 


45 


105 


n.d. 


0.12 


0.041 


106 


n.d. 


0.2 


0.036 




107 


n.d. 


0.27 


0.092 




108 


n.d. 


0.046 


0.041 




111 


n.d. 


0.099 


0.084 


SO 


114 


n.d. 


0.091 


0.76 




116 


n.d. 


0.89 


0.058 




118 


n.d. 


0.91 


0.046 




119 


n.d. 


0.16 


0.08 




120 


n.d. 


0.053 


0 .005 


55 


121 


n.d. 


0.041 


0.047 
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TABLE 4 



5 



In Vivo Activity of F 
(mq 


ormula I Compounds ED50 
fkQ/2) 


Compound 


Stapy lococcus 
aureus 


Streptococcus 
pyogenes 


Streptococcus 

mi\ ^% % i^n^sn "1 A A 
pri6VUDOllX Cl6 


122 


n.d. 


0.23 


0.31 


123 


n.d. 


0.076 


0.039 


124 


n.d. 


0.092 


0.041 


131 


n.d. 


<0.031 


0.077 


204 


n.d. 


<0.031 


0.046 


211 


n.d. 


<0.031 


0.041 


223 


n.d. 


<-0.031 


<0.031 


229 


n.d. 


0.058 


0-078 


230 


n.d. 


0.046 


0.078 


n.d. = not ; \ 
done i > 





One important aspect of the antimicrobial activity of many of the formula I compounds is their activity 
against vancomycin-resistant enterococci. This activity is illustrated in Table 5, which summarizes a compar- 
ison of the activity of illustrative compounds against representative vancomycin-resistant and vancomycin-sus- 
ceptible enterococci {Enterococcus faecium and Enterococcus faecalis, mean geometric MIC (nncg/mL)), as 
25 determined using the standard broth micro-dilution assay. End points were read af ter^4-hour incubation. Mod- 
ification of the amino sugar of the disaccharide moiety provides improved activity against vancomycin-resistant 
strains over the parent glycopeptide antibiotic. 
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TABLE 5 



CompouxKi 
Mo. 


Vancon^cin 
ReslBtant 
Strains 


VancosDycin 
Sensitive 
Strains 


vancomycin 


282 




A82846A 


>64 


1 7 


A82846B 


29 


y) * zz 


Ad2846C 


353 


i - J 


1 


0 . 25 


A nn£ 1 


2 


0 . 044 


fx nnniQ 


3 


2.8 


f\ 11 
U . 1 1 


4 


0 . 50 


u . u 


5 


0 . 50 


n mo 

\J » \J 1 z 


6 


1.2 


U . 14 


7 


2 .8 


f\ A'i 
U . 4 3 


8 


1 A 

1 - 0 




9 


11 


ft 

U.JO 


10 


3 .4 




11 


6 .7 


0 . 


12 


1.7 


1 . 1 


13 


19 




14 


0.50 


ft T £ 


15 


6.7 


0 . 14 


16 


9.5 


ft ^1 
0 . 67 


17 


9.5 


0 .38 


18 


6.7 


ft Q 

U.Jo 


19 


4.8 


ft O '> 


20 


4 .8 


ft 

O.Jo 


21 


5 .7 


4 . 3 


22 


1.0 


1 c 


23 


5.7 


<: , u 


24 


54 


U . D / 


25 


4 . 0 


ft *> o 


26 


54 


U . DO 


27 


45 


1 C 
1.3 


28 


4.7 


ft •7 1 
U . / 1 


29 


0.21 


0 . 031 


30 


4 .7 


A ATI 

0. U /I 


3 1 




X . ^ 


32 


0.50 


0.089 


33 


2.8 


0.18 


34 


4.0 


3.4 


35 


5.6 


0.25 


36 


0.25 


0.21 


37 


2.4 


0.25 


38 


4.0 


0.42 


39 


1.2 


0.09 


40 


0.50 


C . 3 1 


41 


0.84 


0.21 
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TABLB 5 



Compound 
No. 




VAncomvG in 
o Ana 4 ti i 

W A IB d.MMV 


42 


1.7 


0.089 


43 


13 


1.1 


44 


13 


0.50 


45 


2.0 


0.50 


46 


0.71 


0.50 


47 


4.7 


0.57 


48 


4.8 


0.50 


49 


0.71 


0.083 


50 


0.12 


0.054 


51 


0.84 


0.22 


52 


0,59 


0.11 


53 


0.35 


0.25 


54 


1.7 


0.56 


55 


13 


1.7 


56 


19 


1.0 


57 


0.35 


0.041 


58 


5.7 


0.76 


59 


51 


0.42 


60 


19 


3.0 


61 


16 


0.65 


62 


9.5 


0.22 


63 


54 


0.66 


64 


0.71 


0.077 


65 


2.4 


0.20 


66 


16 


0.76 


67 


1.7 


0.16 


68 


6.7 


0.25 


69 


13 


0.44 


70 


2.0 


0.092 


71 


11 


0.57 


72 


4.7 


0.28 


73 


11 


0.25 


74 


11 


0.33 


75 


16 


0.50 


76 


8.0 


0.29 


78 


16 


0.76 


79 


0.84 


0.042 


80 


1.7 


0.25 


81 


1.0 


0.042 


82 


22 


0.50 


83 


54 


1.7 


84 


23 


0 .56 


85 


3.4 


0.11 


86 


1.4 


0.036 


87 


0.71 


0.047 
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Vancomycin 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 


88 


1.7 


0.055 


89 


11 


0.44 


90 


0.71 


0.041 


91 


2.8 


0.11 


92 


1.7 


0.082 


93 


0.42 


0.042 


94 


0.50 


0.041 


95 


1.7 


0.054 


96 


1.4 


0.11 


97 


0.71 


0.054 


98 


2 . 4 


0 .095 


99 


72 


0.76 


100 


0.71 


0 .042 


101 


4 . 0 


0.25 


X v ^ 


2 . 0 


0 .13 


103 


4.0 


0.33 


104 


1.2 


0.062 


105 


0 .84 


0.062 


106 


0.71 


0-034 


107 


0.59 


0.082 


108 


0.84 


0.04 


109 


72 


0.22 


110 


1.7 


0.047 


111 


0.71 


0.031 


112 


1.4 


0.072 


113 


0 .84 


0 .054 


114 


0 .59 


0.031 


115 


8.0 


0.19 


116 


0.42 


0.031 


117 


4.8 


0.14 


118 


0.84 


0.048 


119 


0.59 


0.048 


120 


1.0 


0.072 


121 


1 . 0 


0.063 


122 


1.0 


0.054 


123 


1.0 


0.041 


124 


0.84 


0.047 


125 


3.4 


0.14 


126 


2.4 


0.11 


127 


1.2 


0.33 


128 


2.0 


0.11 


129 


27 


1.52 


130 


4.8 


0.22 


131 


0.34 


C.028 


132 


1.2 


0.048 
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10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



Compound 
No. 


V A r\ rttnvf! 4 ti 

W \tWmMjf W 1 il 

fit* ITA {.flA 


Vancomvc In 


133 


4.0 


0.13 


134 


2.0 


0.13 


135 


4.8 


0.22 


136 


23 


0.76 


137 


6.7 


0.38 


138 


38 


0.87 


139 


23 


0.38 


140 


6.7 


0.19 


141 


8.0 


0.25 


142 


45 


1.5 


143 


2.0 


0.048 


144 


11 


9,2 


145 


64 


1.3 


146 


64 


1.5 


147 


25 


1.3 


148 


0.15 


0.052 


149 


45 


0.66 


150 


1.7 


0.25 


151 


4.5 


0.14 


152 


27 


1.2 


153 


1.4 


0.083 


154 


2.8 


0.072 


155 


128 


1.3 


156 


5.7 


0.17 


157 


2.0 


0.054 


158 


1.7 


1.0 


159 


27 


0-50 


160 


9.5 


0.22 


161 


23 


0.44 


162 


4.8 


0.12 


163 


2.0 


0.87 


164 


1.7 


0.11 


165 


4.0 


0.062 


166 


1.7 


0.055 


167 


1.0 


0.055 


168 


3.4 


0.10 


169 


19 


0.50 


170 


8.0 


0.22 


171 


9.5 


0.22 


172 


3.4 


0.13 


173 


2.0 


0.12 


174 


19 


0.76 


175 


9 . 5 


0.22 


175 


1.2 


Z . 13 


178 


2.8 


:-.i3 



48 



EP0667 353A1 



TABLE 5 



o 


Compound 
Ko. 


Vancomycin 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 




179 


1.7 


0.060 


10 


180 


>128 


0.71 




181 


8.0 


0.060 




182 


13 


0.250 




183 


23 


0.130 




184 


27 


0.570 


15 


185 


4.7 


0.060 




186 


11 


0.290 




189 


2.4 


0.10 




190 


6.7 


0.29 


20 


191 


6.7 


0.57 


192 


0.84 


0.035 




193 


2 


0.072 




194 


2.4 


0.083 




195 


2.0 


0.042 


25 


196 


1.7 


0.027 




197 


1.2 


0.16 




198 


3.4 


0.062 




199 


1.4 


0.036 




200 


1.4 


0.041 


30 


201 


1.2 


0.44 




202 


1.4 


0.76 




203 


1.0 


0.036 




204 


0.71 


0.031 




205 


1 


0.036 


35 


206 


1.7 


0.095 




207 


1.2 


0.50 




208 


2.8 


0.17 




209 


1.2 


0.136 


40 


210 


0.84 


0.041 


211 


0.35 


0.024 




212 


0.50 


0.036 




213 


1.0 


0.55 




214 


0.71 


0.024 


45 


215 


2.8 


0.25 




216 


0.35 


0.032 




217 


13 


0.57 




218 


1.0 


0.11 




219 


0.71 


0.044 


SO 


220 


0.71 


0.05 




221 


0.71 


0.041 




222 


0.84 


0.072 




223 


0.79 


0.055 


55 


224 


C.63 


0.055 


225 


0.63 


0.072 
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5 



10 



15 



Compound 
No. 


Vancomycin 
Resistant 
Strains 


Vancomycin 
Sensitive 
Strains 


226 


1 . 6 


0 . 041 


227 


0.71 


U.ll 


22B 


1 .0 


0 .14 


229 


0 . 50 


3.024 


230 


0.35 


0.031 


'>n 
^3 X 


1 T 
X . / 


nil 

U . J. i. 


232 


0,71 


0.29 


233 


1.7 


1.7 


234 


2 


2 


235 


2.4 


0,25 


236 


1.4 


0.5 


237 


1.0 


0.048 


238 


1.4 


0.14 


239 


2.8 


0.095 


240 


1.19 


0.055 


241 


1.4 


0.048 



A number of the lactic acid bacteria including all Leuconostocs. ali Pediococci. and some Lactobacilli, are 
intrinsically resistant to vancomycin. With the increased use of vancomycin, infections due to these bacteria 
have been reported with increasing frequency in immunocompromised patients (Handwerger etal, Reviews 

30 of Infectious Disease 12:602-610 (1990); Ruoff et al., Journal of Clinical Microbiology 26:2064-2068 (1988)). 
One important aspect of the antimicrobial activity of the formula I compounds is their activity against the vanco- 
mycin-resistant lactic acid bacteria. The compounds of the present are useful In inhibiting the growth of vanco- 
mycin-resistant lactic bacteria such as Leuconostoc. Pedicocci, and Lactobacilli and thus, controlling oppor- 
tunistic infections by this group of bacteria. This activity is illustrated In Table 6, which summarizes a compar- 

35 ison of the activity of illustrative compounds against representative vancomycin-resistant lactic acid bacteria 
(Pedicoccus acidiladi Pedicoccus pentosaceus, Leuconostoc lactis, Leuconostoc mesenteroides, Leuconos- 
toc pseudomesenteroides, Leuconostoc citreum, and LactobadUus confusus^ mean geometric MIC (mcg/mL)), 
as determined using a standard agar dilution assay on brain-heart infusion agar. 
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Pharmaceutical formulations of the formula I compounds are also part of this Invention. Thus, the com- 
pound, preferably in the form of a pharmaceutically acceptable salt, can be formulated for oral or parenteral 
55 administration for the therapeutic or prophylactic treatment of bacterial infections. 

For example, the compound can be admixed with conventional pharmaceutical carriers and excipients and 
used In the form of tablets, capsules, elixirs, suspensions, syrups, wafers, and the like. The compositions com- 
prising a formula I compound will contain from about 0.1 to about 90% by weight of the active compound, and 
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more generally from about 10 to about 30%. Th compositions may contain common carriers and excipi nts» 
such as corn starch or gelatin, lactose, sucrose, microcrystalline cellulos » kaolin, nnannitol, dicalcium phos- 
phate, sodium chloride, and aiginic acid. 

Disintegrators commonly used in th formulations of this inv ntbn include croscanmellos , microcrystal- 
5 line cellulose, corn starch, sodium starch glycolate and aiginic acid. 

Tablet binders that can be included are acacia, methytcellulose, sodium carboxymethylcellulose, polyvi- 
nylpyrrolidone (Povidone), hydroxypropyl methylcellulose, sucrose, starch and ethytcellulose. 

Lubricants that can be used include magnesium stearate or other metallic stearates, stearic acid, silicone 
fluid, talc, waxes, oils and colloidal silica. 
10 Ravoring agents such as peppermint, oil of wintergreen, cherry flavoring or the like can also be used. 

It may be desirable to add a coloring agent to make the dosage form nrK>re attractive in appearance or to 
help identify the product 

For intravenous (IV) use, a water soluble form of the antibiotic can be dissolved in one of the commonly 
used intravenous fluids and administered by inf uston. Such fluids as, for example, physiological saline, Ring- 
15 er's solution, or 5% dextrose solution can be used. 

For intramuscular preparations, a sterile formulation of a suitable soluble salt form of the compound, for 
example the hydrochloride salt, can be dissolved and administered in a pharmaceutical diluent such as pyro- 
gen-free water (distilled), physiologk^al saline or 5% glucose solution. A suitable insoluble form of the com- 
pound may be prepared and administered as a suspension in an aqueous base or a pharmaceutically accept- 
20 able oil base, for example, an ester of a long chain fatty acid such as ethyl oleate. 

For oral use, a sterile formulation of a suitable salt form of the antibiotic, for example, the hydrochloride 
salt, formulated in a diluent such as distilled or deionized water, is particularly useful. 

Alternatively, the unit dosage fonnn of the antibiotic can be a solution of the antibiotic, preferably in its salt 
form, in a suitable diluent in sterile, hermetically sealed ampoules. The concentration of the antibiotk: in the 
25 unit dosage may vary, for example, from about 1 percent to about 50 percent depending on the particular form 
of the antibk)tic and its solubility and the dose desired by the physician. 

In a further aspect, this invention provides a method for treating infectious diseases, especially those 
caused by Granrvposltive microorganisms, in animals. The compounds of this invention are particularly useful 
in treating infections caused by methicillin-resistant staphylococci. Also, the compounds are useful in treating 
30 infection due to enterococci. Examples of such diseases are severe staphylococcal infections, for example, 
staphylococcal endocarditis and staphylococcal septicemia. The animal nr^y be either susceptible to, or in- 
fected with, the microorganism. The method comprises administering to the animal an amount of a formula I 
compound which is effective for this purpose. In general, an effective amount of a formula I compound is a 
dose between about 0.5 and about 100 mg/kg. A preferred dose is from about 1 to about 60 mg/kg of active 
35 compound. Atypical dally dose for an adult human is from about 50 mg to about 5 g. 

In practicing this method, the antibiotic can be administered in a single daily dose or in multiple doses per 
day. The treatment regimen may require administration over extended periods of time, for example, for several 
days or for from one to sbc weeks. The anK>unt per administered dose or the total amount administered will 
depend on such factors as the nature and severity of the infection, the age and general health of the patient, 
40 the tolerance of the patient to the antibiotic and the microorganism or microorganisms involved in the infection. 
A convenient method of practicing the treatment method is to administer the antibiotic via intravenous in- 
fusion. In this procedure a sterile formulation of a suitable soluble salt of the antibiotic is incorporated in a phys- 
iological fluid, such as 5% dextrose solution, and the resulting solution is infused slowly IV. Alternatively, the 
piggy- back method of IV infusion can also be used. 
45 In order to illustrate more fully the operation of this invention, the following examples are provided, tnit 

are not to be construed as a limitation on the scope of the invention. 

EXAMPLE 1 

50 METHOD A 

Preparation of Compound 2 

A mixture of A82846B-triacetate, (2.25 g, 1.27 mmol, 1.0 equivalents (eq)) in 1:1 DMF/methanol (140 mL) 
55 under an atmosphere of argon was treated with 4-biphenylcarboxaldehyde (331 mg, 2.12 mmol, 1.7 eq). The 
resulting mixture was heated to 70''C and maintained as such for 1.75-2 hours. The solution was then treated 
with sodium cyanoborohydride (554 mg, 8.83 mmol, 6.9 eq). Heating at 70°C was continued for an additional 
1 .75-2 hours after which the reaction mixture was cooled to room temperature, concentrated in vacuo, diluted 
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with water (150 mL), and lyophilized to give a solid. 

Th solid was purified by pr parative reverse-phas high performanc liquid chromatography (HPLC) us- 
ing a Waters 3 x (40 x 100 mm) C18 Nova-Pak cartridge with Waters C18 Nova-pak guard ins rt and utilizing 
TEAR buffer system. Th analytical method for analysis was: 0.2% TEA/phosphoric acid (TEAR), pH = 3. the 
5 gradient system at time 0 was 5% CH3CN/94.8% H2O with 0.2% TEAP held constant and at 20 minutes was 
60% CH30N/39.8% H2O with 0.2% TEAP held constant. The UV wavelength used was 235 nm and the flow 
rate was 2 ml/minute. Analysis was done using a Waters Nova-pak C1 8 RCM column (8 X 1 00mm) with a Nova- 
pak C1 8 guard insert It is necessary to desalt the product after reverse phase purification when this HPLC 
method is used. 

10 Desalting was accomplished by adding the purified product to 5-10 ml of H20. 1 N HCI was added dropwise 

with stirring to dissolve the sample. The pH at this point was approximately 1-3. The pH of the solution was 
then raised to 8.2 with 1 N NaOH. A white soiki precipitated out of solution. The mixture was cooled, filtered, 
and dried under vacuum at room temperature for 8-15 hours to give the zwitter ion (or neutral compound) of 
the desired product, compound 2 (/>-phenylbenzyl A82846B). (1.02 g. 45%). 

15 

EXAMPLE 2 

Preparation of Compound 4 

20 A mixture of A82846B.triacetate (1.5 g, 0.848 mmol, 1.0 eq) in methanol (100 mL) under an atnriosphere 

of argon was treated with p-phenoxybenzaldehyde (298 mg. 1.51 mmol, 1.8 eq). The resulting mixture was 
heated to reflux and maintained as such for 2 hours. The solutton was then treated with sodium cyanoboro- 
hydride (326 mg, 5. 1 8 mmol. 6. 1 eq). Heating at reflux was continued for an additional 2 hours after which the 
reaction mixture was cooled to room temperature and evaporated to dryness in vacuo. 

25 The product was purified by reverse-phase HPLC with a TFA buffer. The analytical method for analysis 

was accomplished by using a Waters Nova-pak CI 8 RCM column (8 x 100 mm) with a Nova-pak CI 8 guard 
insert, eluting with a 2.0 ml/minute linear gradient of 15% acetonitrile/0.1% TFA at time zero to 80% acetoni- 
trile/0.1% TFA at 15 minutes. The fractions containing the products were detected by ultravfolet scan at 235 
nm. The organic solvent of the desired fractions was renw)ved and the mixture was lyophilized to a white solW 

30 to give 0.618 mg of p-phenoxy benzyl A82846B compound 4 tris(trif luroacetate) salt (20% yield). No desalting 
or further puriffcation was necessary. This method is also especially useful in the preparation of Compound 
2 wherein phenytbenzaldehyde is one of the starting materials. 

EXAMPLE 3 

35 

Method B 

Preparation of Compound 176 

40 A mixture of A82846B.triacetate (280 mg, 0.157 mmol, 1 .0 eq) in 1:1 DMF/methanol (30 mL) was treated 

with 8-phenyloctanal (59 mg, 0.29 mmol, 1.8 eq) and sodium cyanoborohydride (60 mg, 0.95 mmol, 6.1 eq). 
The resulting mixture was heated, under an atmosphere of nitrogen, to 70**C and nnaintained as such for 1 hour. 
The reaction mixture was then cooled to room temperature and concentrated In vacuo to give a residue. Pur- 
ification of the product was accomplished by reverse-phase preparative HPLC utilizing a Waters 2 x (40 x 100 

45 mm) C18 Nova-Pak cartridge with Waters C18 Nova-Pak guard insert. Elution was accomplished with a 30 
minute linear gradient (time=0 minutes 95% TEAP (0.5% aqueous triethylamine adjusted to pH=3 with phos- 
phoric acid)/5% CH3CN to t = 30 minutes 20% TEAP/80% CH3CN) with a flow rate of 40 mL/minute and UV 
detection at 280 nm. The desired fraction was concentrated in vacuo then desalted with a Waters Sep-Pak 
cartridge as described below. This afforded compound 176 in 22% yield (60 mg). 

50 The resulting compound was desalted as follows. A Waters Sep-Pak cartridge was pre-wet with methanol 

(2-3 column volumes) then conditioned with water (2-3 column volumes). The sample, dissolved in a minimum 
volume of water, was loaded onto the Sep-Pak column which was then washed with water (2-3 column volumes) 
to remove the unwanted salts. The product was then eluted with an appropriate solvent system, typically 1:1 
CH3CN/H2O, CH3CN, and/or methanol. The organic solvent component was removed in vacuo and the resulting 

55 aqueous solution lyophilized to give the final product 
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EXAMPLE 4 

Preparation of Compound 229 

5 A three liter 3-necked flask was fitted with a condenser, nitrogen Inlet and overhead mechanical stirring 

apparatus. The flask was charged with pulverized A82846B acetate salt (20.0 g, 1 .21 x 1 0-^ mol) and methanol 
(1000 mL) under a nitrogen atmosphere. 4*-chlorobiphenylcarboxaldehyde (2.88 g, 1.33 x 10*2 ipol, 1.1 eq.) 
was added to this stirred mixture, followed by methanol (500 mL). Finally, sodium cyanoborohydride (0.84 g, 
1 .33 X 1 0-2 mol, 1 . 1 eq.) was added followed by methanol (500 mL). The resulting mixture was heated to reflux 

10 (about eS'^C). 

After 1 hour at reflux, the reaction mixture attained homogeneity. After 25 hours at reflux, the heat source 
was removed and the clear reaction mixture was measured with a pH meter (6.97 at 58.0*^0). 1 N NaOH (22.8 
mL) was added dropwise to adjust the pH to 9.0 (at 54.7°C). The flask was equipped with a distillation head 
and the mixture was concentrated under partial vacuum to a weight of 322.3 grams white maintaining the pot 

15 temperature between 40-45X. 

The distillation head was replaced with an addition funnel containing 500 mLof isopropanol (IPA). The IPA 
was added dropwise to the room temperature solution over 1 hour After approximately 1/3 of the IPA was add- 
ed, a granular precipitate formed. The remaining IPA was added at a faster rate after precipitatk>n had conv 
menced. The flask was weighed and found to hold 714.4 grams of the IPA/methanol slurry. 

20 The flask was re-equipped with a still-head and distilled under partial vacuum to remove the remaining 

methanol. The resulting slurry (377.8 g) was allowed to chill in the freezer overnight The crude product was 
filtered through a polypropylene pad and rinsed twice with 25 mL of cold IPA. After pulling dry on the funnel 
for 5 minutes, the material was placed in the vacuum oven to dry at 40''C. A light pink solid (22.87 g (theory = 
22.43 g)) was recovered. HPLC analysis versus a standard indicated 68.0% weight percent of Compound 229 

25 (4-[4-chlorophenyl]benzyl-A82846B] in the crude solid, which translated into a corrected crude yield of 69.3%. 
The products of the reaction were analyzed by reverse-phase HPLC utilizing a Zorbax SB-C18 column 
with ultraviolet tight (UV; 230 nm) detection. A 20 minute gradient solvent system consisting of 95% aqueous 
buffer/5% CH3CN at time=0 minutes to 40% aqueous buffer/60% CH3CN at time=20 minutes was used, where 
the aqueous tnjffer was TEAP (5 ml CH3CN, 3 ml phosphoric acid in 1000 ml water). 

30 

EXAMPLE 5 

Table 7 summarizes the preparation and certain physical characteristics of the exemplified compounds. 
The yield of the product was calculated using the amount of the formula II compound as the limiting reagent 
35 The following terms are found in Table 6 and are defined here. "Method" refers to the method of synthesis as 
described In Examples 1 and 2, or 3. "Reagent Equivalents" refers to the molar equivalents of the aldehyde 
and reducing agent relative to the formula II compound. "FAB-MS (Mi-3H)'' refers to Fast atom bombardment- 
mass spectrometry. 

40 
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It) 


B/1 : 1 


2.0/5.6 


1 7 Jl £ 

1 /4d 






B/l:l 


1.8/3.7 


± / jZ 




1 1 


A/0:1 


1.1/1.1 


1 f / 1 


7 r»7 


X 1 


B/l:l 


1.6/4.2 


io 1 J 


*? ft Q 


Zo 


B/l:l 


1.9/3.9 


1 / 0 J 


209 


20 


A/l:l 


1.0/1.6 


1774 


210 


35 


A/0:1 


1.0/1.0 


1788 


211 


26 


A/0:1 


1.3/1,8 


1777 


212 


48 


A/1 :1 


1.1/3.1 


1849** 


213 


56 


A/l:l 


1,0/3.6 


1849** 


214 


9 


B/l:l 


1.9/1.9 


1732 


21S 


35 


A/0:1 


1.3/1.3 


1820*** 


216 


31 


A/0:1 


1.3/1.3 


1828*** 


217 


12 


B/1 :1 


2.0/2.1 


1676 


218 


24 


A/1 :10 


1.2/1.5 


1766*** 
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TABLE 7 





! 




RCA ^eZiC 




Ccrapound 


Yield ! 


Method/ 






Ho. 


{%) IcaCF: MeOR 






j 
t 


j 

1 








219 } 


24 1 


A/l:l 


1.4/3.5 


I 1860 


220 


21 


A/0:1 


1.3/1.8 


1785 


221 


42 


A/0:1 


1.3/1.8 


! 1787 


222 


20 


A/0:1 


1.1/1.1 


1 1787 


223 ' 


32 » 


A/l:l 


2.4/4.5 


! 1817** 


224 : 


36 


A/l:l 


1.6/5.6 


' 1773** 


225 


ND 


A/0:1 


1.1/1.1 


1787 


226 


28 


A/l:l 


1.5/3.0 


1766* 


227 


22 


A/l:l 


1.2/3.7 


1777** 


228 


21 


A/0:1 


1/1.1 


1843** 


229 


16 


A/0:1 


1/1.2 


1793 


230 j 


27 


A/0:1 


1.3/1.8 


: 1838*** 


ili ^ 


36 


A/0:1 


1.3/1.8 


1785* 


232 ; 


32 


A/1 :1 


1.8/4.6 


j 1806 


233 I 


5 


A/l:l 


1.1/7.3 


! 1878 


234 i 


7 


tf/l:l 


1.5/3.5 


1836* 


235 i 


15 


B/l:l 


1.4/4.8 


I 1750 


236 i 


4 


B/l:l 


1.4/6.3 


! 1819** 


237 i 


14 


A/0:1 


1.1/1.1 


! 1787 


238 ; 


25 


B/0:1 


f 1.1/1.1 


1771 


239 i 


22 


B/l:l 


1.6/1.5 


' 1810 


240 ! 


4.7 


A/l:60 


1.2/1.1 


1 1810*** 


241 


24 


B/l:l 


i 1.1/2.5 


1779** 


242 


N.D. 


A/1: 50 


1.1/1.2 


1787 


243 


20 


A/0:1 


1.1/1.1 


! 1790 


244 


24 


C/0:1 


1.1/1.1 


i 1808 


N.D,= Not 


determined 


i 

... . 1 


♦M+H 






i 


**M+2H 






1 


♦**M+4H 






! 

1 


•***M+6H 






i 



EXAMPLE 6 

Capsule Formulation 

Capsules containing 250 mg of Compound 2 are prepared using the following Ingredients: 



Ingredient 


Weight 


Compound 2 HCI salt 

Corn starch flowable powder 

Corn starch 


255.4 mg 
150 mg 
144.6 mg 



Compound 2 (HCI salt fbnnn. 255.4 mg), corn starch flowable powder (150 mg) and corn starch (144.6 mg) 
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blended in a suitabl mixer until homogenous. The mixture is used to fill a hard gelatin capsul to a net fill 
weight of 550 mg. 

EXAMPLE 7 

5 

Capsule Formulation 

Capsules containing 250 mg of Compound 229 are prepared using the following ingredients: 



10 


Ingredient 


Weight 




Compound 229 HCI salt 


255.4 mg 




Corn starch f lowable powder 


150 mg 


15 


Corn starch 


144.6 mg 



Compound 2 (HCI salt fonm, 255.4 mg), corn starch f lowable powder (1 50 nr)g) and corn starch (144.6 mg) are 
blended In a suitable mixer until homogenous. The mixture is used to fill a hard gelatin capsule to a net fill 
weight of 550 mg. 

20 

EXAMPLE 8 

Suspension Formulation 

A sterile insoluble form of compound 2 is milled or screened to a particle size suitable for suspension. This 
particulate material is suspended in the following vehicle: 





Ingredient 


Weight 


30 


Lecithin 


1% 




Sodium citrate 


2% 




Propylparaben 


0.015% 


35 


Distilled water 


q.s. to desired volume 



EXAMPLE 9 

40 Suspension Formulation 

A sterile insoluble form of compound 229 is milled or screened to a particle size suitable for suspension. 
This particulate material Is suspended in the following vehicle: 



45 


Ingredient 


Weight 




Lecithin 


1% 




Sodium citrate 


2% 


50 


Propylparaben 


0.015% 




Distilled water 


q.s. to desired volume 
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10 



15 



20 



25 



30 



EXAMPLE 10 

Tablet Formulation 

Tablets containing 250 mg of compound 2 are prepared with the following composition: 



Ingredient 


Weight 


Lecithin 
Sodium citrate 
Propylparaben 
Distilled water 


1% 
2% 

0.015% 

q.s. to desired volume 



EXAMPLE 11 

Tablet Formulation 

Tablets containing 250 mg of compound 229 are prepared with the following composition: 



Ingredient 


Weight 


Lecithin 
Sodium citrate 
Propyl paraben 
Distilled water 


1% 

2% 

0.015% 

q.s. to desired volume 



35 



EXAMPLE 12 

Tablet Formulation 

Tablets containing 250 mg of compound 2 are prepared with the following composition: 





Ingredient 


Weight 


40 


Compound 2 HCI salt 


255.4 mg 




MIcrocrystalline cellulose 


101.1 mg 




Croscanmellose sodium 


12.0 mg 


45 


Providone 


12.0 mg 




Magnesium stearate 


3.0 mg 




Stearic acid 


4.0 mg 


SO 


Purified water 


0.16 ml 
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EXAMPLE 13 

Tablet Formulation 

Tablets containing 250 mg of compound 229 are prepared with the following composition: 
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Ingredient 


Weight 


Compound 229 HCI salt 


ZOO .4 mg 


Microcrystalline cellulose 


101 1 mn 


CroscarmellosA snriiiim 


12.0 mg 


Provldone 


12.0 mg 


Magnesium stearate 


3.0 mg 


Stearic acid 


4.0 mg 


Purified water 


0.16 ml 



Claims 

1 . A compound of the formula: 



HO 




or salt thereof, wherein: 

X and Y are each independently hydrogen or chloro; 

R is hydrogen, 4-epAvancosaminyl. actinosaminyl, or ristosaminyl: 

Is hydrogen, or mannose; 
R2 Is -NH2. -NHCH3, or-N(CH3)2; 

R* is -CH2CH(CH3)2, [p-OH, /?i-CI]phenyf, p-rhamnose-phenyl, tp-rhamnose-galactose)phenyl, |p- 
galactose-gaIactose]phenyl, or [p-CHaO-rhamnoseJphenyl; 

R< Is -CH2(CO)NH2. benzyl, [p-OH]phenyl, or [p-OH, m-CI]phenyl; 
R5 is hydrogen, or mannose; 

R« is 4-ep/-vancosaminyl, L-acosaminyl, L-rlstosaminyf, or L-actinosaminyl; 
RJ is {CrCi6)alkenyl, (C2-C,2)alkynyl, (C1-C12 alkyl)-R8. (C1-C12 aIkyl)-halo. (Cz-Ce alkenyl)-R8, (C2- 
Ce alkynyO-Re, {C^-C^2 alkyl)-0-Re, and is attached to the amino group of R«; 
R8 is selected from the group consisting of: 
a) multicydic aryl unsubstituted or substituted with one or more substituents Independently selected 
from the group consisting of: 
(i) hydroxy, 
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(ii) halo, 

(iii) nitro, 

(lv)(CrCe)alkyl. 

(v) (Ci.C6)alk nyl. 

(vi) (C,-C6)alkyny!, 

(vii) (Ci-C6)aikoxy, 

(viii) halo-(CrC6)alkyl. 

(ix) halo-(Ci-C6)alkoxy, 

(x) carbo-(CrCe)alkoxy, 

(xi) carbobenzytoxy, 

(xii) carbobenzytoxy substituted with (Ct-C6)alkyl. (Ci-CQ)atkoxy, halo, or nitro, 

(xiii) a group of the formula -S(0)n^R®, wherein n' is 0-2 and is (Ci-Ce)alkyl, phenyl, or phenyl 
substituted with (CrCe)alkyl, (Ct'Ce)alkoxy, halo, or nitro, and 

(xlv) a group of the formula -C(O)N(Ri0)2 wherein each R^^ substituent is independently hydrogen, 
(CrC6)-atkyl, (Ci-C6)-alkoxy, phenyl, or phenyl substituted with (CrC5)-a(kyl. (Ci-C6)-alkoxy, halo, 
or nitro; 

b) heteroaryl unsubstltuted or substituted with one or more substituents independently selected from 
the group consisting of: 

(i) halo, 

(ii) (CrC6)alkyl. 

(iii) (Ci-Cejalkoxy. 

(iv) halo-(CrC6)alkyl, 

(v) halo-(Ci-Ce)alkoxy, 

(vi) phenyl, 

(vii) thiophenyl. , 

(viii) phenyl substituted with halo, (CrC6)alkyl, (Ci>C6)atkenyt, (Ct-C6)alkynyl, (Ci-C6)alkoxy. or ni- 
tro, 

(ix) carbo-(Ct-Ce)alkoxy, 

(x) carbobenzyloxy, 

(xi) cartKDbenzyloxy substituted with (Ci-C6)alkyl, (Ci-Cg) alkoxyl, halo, or nitro, 

(xii) a group of the formula -S(0)„'-R^ as defined above, 

(xiii) a group of the fonmuia -C(0)N(Rio)2 as defined above, and 

(xiv) thienyl; 

c) a group of the formula: 



wherein is -OC(A2)2-C(A2)2-0-, .0-C(A2)2^0..-C(A2)2-0-, or -C(A2)2-C(A2)2-C(A2)2-C(A2)2-, 
and each A2 substituent Is Independently selected from hydrogen, (Ci-C6)-alkyl, (Ci-C6)aIkoxy, and 
(C4-Cio)cyctoalkyl; 

d) a group of the formula: 



wherein p is from 1 to 5; and 

R^^ is independently selected from the group consisting of: 

(i) hydrogen, 

(ii) nitro, 

(iii) hydroxy, 

(iv) halo, 

(v) (Ci-Ce)alkyl, 
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(vi) (Ci-C8)alkoxy. 

(vii) (Cg-Ci2)alkyl. 
(viil) (C2-C9)allcynyl. 

(ix) (CVCi2)alkoxy. 

(x) (Ci-C3)a!koxy substituted with (CrC3)alkoxy, hydroxy, hato(Ct-C3)alkoxy. or (Ci-C4)alkylthio, 

(xi) (C2-C6)alkenyloxy. 

(xii) (Ct-Ci3)a!kynyloxy 

(xiii) halo-(CrC6)alkyt, 
(xrv) hak>-(CrC6)alkoxy, 
(XV) (CrC6)alkylth!0, 
(xvi) (C2-Cio)atkanoytoxy, 
(xvll) cart>oxy-(C2-C4)alkenyl, 

(xviii) (Ci-C3)alkylsulfonytoxy, 

(xix) carfooxy-(Ci-C3)alkyt, 

(xx) N-[dl(Ci-C3)-alky!lamino-(Ci-C3)alkoxy, 

(xxi) cyano-(Ci-Ce)alkoxy, and 
(xxll) diphenyl-(Ci-C6)alkyl. 

with the proviso that when R" is (Ct-C8)alkyl. (Ci-Csjalkoxy, or halo, p must be greater or equal to 2, 
or when is (CrC3 alkyl^R^ then R" is not hydrogen, (Ci-C8)alkyl, (CrC8)alkoxy. or halo; 
e) a group of the formula: 



wherein q is 0 to 4; 

R^2 is Independently selected from the group consisting of: 
(!) hato, 
(n) nitro, 
(ill) (CrC6)alkyl, 

(iv) (C,-C6)alkoxy, 

(v) halo-(Ci-C6)alkyl. 

(vi) haIo-(CrC6)alkoxy, and 

(vii) hydroxy, and 
(vii) (Ci-C6)thioalkyl: 

r is 1 to 5; provided that the sum of q and r Is no greater than 5; 
Z Is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (Ci-C6)alkyl unsubstituted or substituted with hydroxy, (Ci-C8)alkyl, or (Ci-Ce)alkoxy, 

(iii) dh^alent (C2-C6)alkeny1, 

(iv) divalent (C2-CB)alkynyl, or 

(v) a group of the formula -(C(Ri*)2)s-Ri5- or -R^MC(R^^)2)»", wherein s is 0-6; wherein each R^* 
substituent is independently selected from hydrogen. (Ci-C6)-alkyl, or (C4-C10) cycloalkyf ; and R^^ 
is selected from -O, -S-, -SO-, -SOr. -SO2-O-, -C(0)-, -0C(0)-, -C(0)0-, -NH-, -N(Ci-C6 alkyi)-. 
and -C(0)NH-, -NHC(O)-, N=N; 

R13 is independently selected from the group consisting of: 

(i) (C4-Cio)heterocyclyl, 

(ii) heteroaryl, 

(iii) (C4>Cio)cycloalkyt unsubstituted or substituted with (Ci-C6)alkyl, or 

(iv) phenyl unsubstituted or substituted with 1 to 5 substituents independently selected from: halo, 
hydroxy, nitro, (CrCio) alkyI, (Ci-C,o)alkoxy, halo-(Ci-C3)alkoxy, halo-{CrC3)aIkyl, (CrC3)alkoxy- 
phenyl, phenyl, phenyl-(Ci-C3)alkyl, (Ci-C6)alkoxyphenyi, phenyl-(Ci-C3)alkynyl. and (Ci-C6)alkyl- 
phenyl; 

0 (C4-Cio)cyc)oalkyl unsubstituted or substituted with one or more substituents independently selected 
from the group consisting of: 




12 



(i)(C,-C6)alkyl, 
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(ii) (Ci-C6)alkoxy, 

(iii) (Ci-C6)alkeny!, 
{lv)(CrCe)aIkynyl. 
(V) (C4-Cio)cydoalkyl. 
(vi) phenyl, 

(vli) phenylthio, 

(viii) phenyl substituted by nitro, halo, (Ci-C6)alkanoy1oxy, or carbocydoalkoxy, and 

(ix) a group represented by the formula -Z-R^^ wherein Z and R^^ are as defined above; and 
g) a group of the formula: 

wherein 

and are each independently selected from 
(I) a bond, 

(ii)«o.. 

(ill ) -S(0)t-, wherein t is 0 to 2, 

(iv) -C(R''7)2-, wherein each R^^ substituent is independently selected from hydrogen, (Ci-C6)alkyl, 
hydroxy, (Ci-Ce)alkyl, (Ci-C6)alkoxy, or both R^^ substituents taken together are O, 

(v) -N(R^®)2-, wherein each R^^ substituent Is independently selected from hydrogen; (Ct-Ce)alkyl; 
(Ci-C6)atkenyl; (Ci-C6)alkynyl; (C4-Cio)cycloalkyl; phenyl; phenyl substituted by nitro, halo, (Ci- 
C6)alkanoyloxy; or both R^^ substituents taken together are (C4-Cio)cycloalkyt; 

R16 is R12 or R13 as defined above; and 
u is 0-4. 

A compound of the formula: 



HO 




or salt thereof, wherein: 

X and Y are each independently hydrogen or chloro; 

R is hydrogen, 4-epi-vancosamlnyl, actinosaminyl. or ristosaminyl; 

Ri is hydrogen, or mannose; 

R2 is -NH2. -NHCH3, or-N(CH3)2; 

R3 is >CH2CH(CH3)2, phenyl, [p-OH,m-Ct]phenyl, p-rhamnose-phenyl, or [p-rhamnose-galac- 
tose]phenyl; 
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Is -CH2(CO)NH2. benzyl, [p-OH]phenyl, or [p-OH. m-CI]phenyl; 
R5|shydrog n. or mannose; 

Is 4- p/Wancosaminyl, L-acosamlnyl, L-ristosaminyl, or L-actinosaminyl; 

is -(CH2)n-R^. or -C(CH3)CH-R8, and Is attached to the amino group of R^ 
n Is 1-10; 

R6 is selected from the group consisting of: 

a) multlcydic aryl unsubstituted or substituted with one or more substltuents independently selected 
from the group consisting of: 

(I) hydroxy, 

(ii) halo, 

(ill) nitro, 

(Iv) (Ci-Ce)alkyl, 

(v) (C,-C6)alkenyl. 

(vl) (C,-C6)alkynyl. 

(vii) (Ci-C6)alkoxy, 

(viil) halo-(Ci-C6)alky1, 

(Ix) halo-(C,-C6)alkoxy. 

(x) cart>o-(Ci-C6)alkoxy, 

(xl) carbobenzyioxy, 

(xli) carbobenzyloxy substituted with (Ci-Ce)alkyl, (Ci-C6)alkoxy, halo, or nitro, 

(xlil) a group of the formula -S(0)„.-R®, wherein n' is 0-2 and R^ is (Ci-Ce)alkyl, phenyl, or phenyl 

substituted with (Ci-C6)alkyl. (Ci-C6)aikoxy, halo, or nitro, and 

(xiv) a group of the formula -C(0)N(Ri<>)2 wherein each substituenl is independently hydrogen, 
(CrC6)-alkyl, (CrCeValkoxy, phenyl, or phenyl substituted with (Ci-C6)-alkyl, (Ci-Ce^alkoxy, halo, 
or nitro; 

b) heteroaryl unsubstituted or substituted with one or more substttuents independently selected from 
the group consisting of. 

(i) halo, 

(ii) (Ci-C6)alkyl, 
(ill) (Ci-C6)alkoxy, 

(iv) halo-(Ci-C6)alkyl, 

(v) halo-(Ci-C6)alkoxy, 

(vi) phenyl, 

(vii) thk>phenyl. 

(viil) phenyl substituted with halo, (CrC6)alkyi, (Ct-Ce)alkenyl, (Ci-C6)alkynyl, (Ci-C6)alkoxy, or ni- 
tro, 

(ix) carbo-(Ci-Ce)alkoxy, 

(x) carbobenzyloxy, 

(xi) carbobenzyloxy substituted with (Ci-Ce)alkyl, (Ci>Ce) alkoxy, hak), or nitro, 

(xii) a group of the formula -S(0)„^R3, as defined above, and 

(xiii) a group of the formula -C(0)N(Rio)2 as defined above; 

c) a group of the formula: 



wherein is -OC(A2)2-C(A2)2-0-, .0-C(A2)2-0-. -C(A2)2-0-, or -C(A2)2-C(A2)2-C(A2)2-C(A2)2-, 
and each A2 substituent Is independently selected from hydrogen, (Ci-Ce)-alkyl, (Ct-Ce)alkoxy, and 
(C4-Cto)cycloalkyl; 
d) a group of the formula: 
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wherein p is from 1 to 5; and 

R^^ is indep ndently selected from the group consisting o^ 
(i) nitro, 
(li) hydroxy. 
(iiO(C9-C,2)alkyl, 
(iv) (C8-C,2)alkoxy. 
(V) (C2-C6>alkenyloxy. 
(vl) halo-(CrC6)allcy!. 
(vll) halo-(Ci-C6)alkoxy, 

(viii) {C2-Ce)alkyIthio. 

(ix) (CrC6)alkynyl. 

(x) (C2-Cio)alkanoyloxy. 

(xi) carboxy-(C2-C4)alkenyl, 
(xri) (CrC3)alkytsulfonyloxy, 
(xiir) carboxy-(Ci-C3)alkyl, 

(xiv) (Ci-C3)alkoxy substituted with (Ct-C3)alkoxy, hydroxy, halo(Ci-C3)alkoxy, or (Ci-C4)alkylthio. 

(xv) N-[di(Ci-C3)-alkyl]amino-<Ci-C3)alkoxy, 

(xvi) cyano>(Ci-C6)alkoxy, 

(xvii) (Ci-Ci2)alkyl, (Ci-C,2)alkoxy, or halo when p Is greater or equal to 2. 

(xviii) dlphenyl-(Ci-C6)alkyl, and 

(xix) hydrogen, (Ci-C6)alkyl, or (Ci-C6)alkoxy when n greater or equal to 4; 
e) a group of the formula: 



wherein q Is 0 to 4; 

is Independently selected from the group consisting of: 

(I) halo, 

(ii) nitro, 

(iii) (Ci-C6)alkyi, 

(iv) (Ci-Ce)alkoxy. 
(V) halo-(CrC6)alkyl. 

(vi) halo-(Ci-Ce)alkoxy. and 

(vii) hydroxy, and 
(vii) (CrC6)thk>alkyl; 

r is 1 to 5; provided that the sum of q and r is no greater than 5; 
Z Is selected from the group consisting of: 

(i) a single bond, 

(ii) divalent (CrC6)alkyl unsubstltuted or substituted with hydroxy, (CrCe)a!kyl, or (Ci-C6)alkoxy, 
(ill) divalent (CrC6)alkenyl, 

(iv) divalent (C2-Ce)alkynyl, or 

(V) a group of the formula -(C(Ri^)2),-Ri5. or-Ri5-(C(Ri^)2)s-. wherein s is 0-6; each Ri^ substituent 
is independently selected from hydrogen, (Ci-Ce)-alkyl, or (C4-C10) cycloalkyi; and Ri« is selected 
from -0-. -S-, ^O-. -SO2-. -SO2-O-, -0(0)-, -0C(0)-. .C(0)<>, -NH-. -N(C,-C6 alkyi)-, and -C(0)NH-; 
R13 is independently selected from the group consisting of: 

(i) (C4-Cio)heterocyclyl, 

(ii) heteroaryl, 

(iii) (C4-Cio)cycloalkyl unsubstltuted or substituted with (Ci-C6)alkyl, or 

(iv) phenyl unsubstltuted or substituted with 1 to 5 substiluents independently selected from: halo, 
hydroxy, nitro, (C1-C10) alkyI, (Ci-Cio)alkoxy, haIo-(CrC3)alkoxy, halo-(C,-C3)alkyl, (CrC3)alkoxy- 
phenyl, phenyl. phenyl-(C,-C3)alkyl. (Ci-Ce)alkoxyphenyl. pheny|.(CrC3)alkynyl, and (Ci-Ce)alkyl- 
phenyl; 

0 (C4-Cio)cycloalkyl unsubstltuted or substituted with one or more substituents independently selected 
from the group consisting of: 
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(I) (C,-Ce)alkyl. 
(H) (Ci-C6)alkoxy, 

(iii) (Ci-C6)alkenyl, 

(iv) (C,-C6)allcynyl. 

(v) (C4-Cio)cycloalkyl, 
(vl) phenyl, 

(vii) phenytthio, 

(viii) phenyl substituted by nitro. halo, (C|>C6)alkanoyloxy, or carbocydoalkoxy, and 

(ix) a group represented by the formula -Z-R^^ wherein Z and R^' are as defined above; and 
g) a group of the formula: 



and are each independently selected from 

(i) a bond. 

(ii) -O-. 

S(iii) -{0X-, wherein t is 0 to 2. 

(iv) -C(Ri^-, wherein each R^^ substituent Is independently selected from hydrogen, (Ct-C6)alkyl, 
hydroxy, (CrC6)alkyl, (CrC6)alkoxy, or both R^^ substltuents taken together are O, 

(v) -N(Ri^2', wherein each R^^ substituent Is Independently selected from hydrogen; (Ci-Ce)atkyt; 
(Ci-C6)alkenyl; (Ci-C6)alkynyl; (C4-Cio)cycloalkyl; phenyl; phenyl substituted by nitro, halo, {C^ 
C6)a'kanoyloxy; or both R^^ substltuents taken together are (C4-Cio)cycioalkyl; 

R^s Is R12 or R13 as defined above; and 



A compound of Claim 1 wherein R is 4-epi-vancosaminyl. R^ is hydrogen, R^ is NHCH3, R^ is 
CH2CH(CH3)2, R* is CH2{CO)NH2, R^ is hydrogen. R« is 4-ep/-vancosaminyl. and X and Y are CI. 

A compound of Claim 2 wherein R is 4-epi-vancosaminyl, R^ is hydrogen, R^ Is NHCH3, R^ is 
CH2CH(CH3)2, R* Is CH2(CO)NH2, R* is hydrogen, R« Is 4-ep/-vancosaminyl, and X and Y are CI. 

The compound 4-[4-chlorophenyl]benzyl-A82846B. 

A pharmaceutical composition comprising a compound of Claim 1 to 5 or a pharmaceutically acceptable 
salt thereof, associated with one or more pharmaceutically acceptable carriers therefor. 

A pharmaceutical composition as claimed in Claim 6 for use in treating susceptible bacterial Infections. 

A process for the preparatbn of a compound of any one of Claims 1 to 5 which comprises 
a) reacting in n^thanol at about 25^C to about 100''C under an Inert atmosphere: 
i) a glycopeptide antibiotic of the formula: 




wherein 



u is 0-4. 
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wherein X and Y are each independently hydrogen or chloro; 

R Is hydrogen, 4'ep/-vancosaminyt» actinosaminyl, or ristosamlnyl; 

Is 4-epf-vancosaminyt, acosaminyl, ristosaminyl, 4-keto-vancosaminyl, or vancosaminyl; 
R2 is hydrogen, or man nose; 
R3 is -NH2. -NHCH3. or-N(CH3)2; 

R« is -CH2CH(CH3)2, [p-OH,in-CI]phenyf. p-rhamnose-phenyl. [p-rhamnose-galacloselphe- 
nyl. [/>galactose-galactose]phenyl, or |p-CH30-rhan>nose]phenyl; 

R5 is -CH2(CO)NH2, benzyl, lp-OH]phenyl, or [p-OH, n>CI]phenyl; 
Is hydrogen, or man nose, with 
ii) an aldehyde corresponding to the group R^ as defined in Claim 1 at about 25°C to about lOO^C; 

b) continuing the reaction until formation of a Schlff s base; and 

c) reducing the Schiff's base by addition of a metal borohydride to the mixture at 25^*0 to about lOO'^C. 

A process for the preparation of a compound of any one of Claim 1 to 5 which comprises reacting in a 
polar soh^ent at about 25''C to about lOO^'C under an inert atmosphere: 
i) a glycopeptide antibiotic of the formula: 
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wherein X and Y are each independ ntly hydrogen or chloro; 

R is hydrogen, 4-ep/-vancosannlnyl. actinosaminyl. or ristosaminyl; 

Ri is 4-epAvancosaminyK acosaminyl, ristosaminyl, 4-l(eto-vancosaminy(, or vancosaminyl; 

is hydrogen, or mannos ; 
R3 is -NH2, -NHCH3. or-N(CH3)2; 

R* IS -CH2CH(CH3)2. Ip-OH,m-CI]phenyt. p-rhamnose- phenyl, [p-rhamnose-galactose]phenyl. 
|/>-galactose-galactose]phenyl, or [p-CHaO-rhamnoselphenyl; 

R5 is -CH2(CO)NH2, benzyl, [/>OH]phenyl. or |p-OH, m-CGphenyl; 
R^ is hydrogen, or mannose, with 

ii) an aldehyde corresponding to the group R^ as defined in Claim 1, in the presence of 

iii) a reducing agent selected from a metal borohydrtde, and a homogeneous or heterogeneous catalytic 
hydrogenation agent or agents; 

for a time sufficient to produce a compound of Claim 1 . 

10. The process of Claim 9 wherein the reducing agent is sodium cyanoborohydride, and the reaction is car- 
ried out for about 20 to 28 hours at a temperature of about GCC to about 70^. 

11. The process of Claim 9 wherein the aldehyde Is 4'biphenylcarboxaldehyde. 
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